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FOR OXYACETYL ENE WELDING AND CUTTING 























AIRCO-DAVIS-BOURNONVILLE RADIAGRAPH 


The Radiagraph, Oxygraph, Camograph and Py- boiler shops, bridge works and locomotive and 
rograph are some of the exclusive machines de- car shops. The Airco Consulting Engineering 
signed by Airco-Davis-Bournonville experts for Staff will be glad to point out the advantages of 
mechanical cutting of steel plates, forgings, specially designed machinery for mechanical cut- 
dies, etc. ting and welding. 


The No. 1A Radiagraph, illustrated above, pro- Special Bulletin, illustrating and describing 
vides greatly increased production and reduced mechanical cutting on production work, sent 
operating costs in fabricating plants, steel mills, on request. 


AIR REDUCTION SALES COMPANY 


Manufacturer of Airco Oxygen— Airco Acetylene—Airco-Davis-Bournonville Welding and Cutting 
Apparatus and Supplies, Acetylene Generators, and Specially Designed Machines for Auto- 
matic Welding and Cutting—Nitrogen, Argon and other Airco Atmospheric Gas Products. 





Controls the manufacture and sale of Nattanal Carbide 
Home Office: 342 Madison Avenue, New York. N. Y. 
Airco District Offices, Plants and Distributing Stations conveniently located throughout the country. 


“Airco Oxygen and Acetylene Service is Good Sei 
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Oxwelding seams on tanks to make one-piece construction / 


What Oxweld has 
done for others— 


Oxweld can do 
for you. 














An illustrated book 
“Oxweld Can Do It” 
tells what oxwelding 
is doing—writc for it 


WORLD’S LARGEST MAKER OF EQUIPMENT FOR OXWELDING AND CUTTING METALS 


1278-22 ‘ 
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SAM 
Mass 


The Seam Sealer 


To make two tank sections into one homogeneous whole is an every 
day application of oxwelding as used in modern tank and boiler shops 
throughout the country. 


And this is but one of a great variety of manufacturing operations that are done 
better, more quickly and at less cost because of Oxwelding. 


The oxwelding and cutting blowpipes can be used to save time and money on 
practically every article made of metal and they have been successfully applied 
to the production of such fragile substances as glass! 


And by enabling quick, permanent and economical repairs on machinery—Ox- 
welding has minimized delays and eliminated scrap-heaps in hundreds of plants. 


Oxweld Service Engineers, stationed in more than fifty important cities, are ready 
on request to demonstrate in your own plant how oxwelding and cutting can 
help solve your production and reclamation problems. 


Write for an illustrated book “Oxweld Can Do It!” which tells what oxwelding 

is doing. 

OXWELD ACETYLENE COMPANY - Newark, N. J. + Chicago « San Francisco 
Sales Representatives in the Principal Cities of the World 
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PUROX 
CUTTING 


APPARATUS AND SUPPLIES 





1311 EAST 52” ST. 597 BEAUFAIT ST. 
LOS ANGELES, CAL. DETROIT, MICH. 
1335S THIA.D. ST. 2990 FIRST AVE.,SO. 
OAKLAND, CAL. SEATTLE, WASH. 


362 PEIRPONT AVE. 3030 HURON ST. 
SALT LAKE CITY, UTAH DENVER, COLO. 





REPRESENTATIVES THROUGHOUT 
THE UNITED STATES 
CANADA AND MEXICO 


THE MODERN TORCH 
BEARER CARRIES A 
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Buyers’ Index 


Readers of Ghe Welding Engineer will find this index to contain the 


most accurate information obtainable relating to welding 


supplies. ‘Ghe advertising section mcludes the principal manufacture ‘S 
pp 9 , a 
of the Cited States. 





apparatus ana 








ACETYLENE (Compressed in Cylinders) 


Air Reduction Sales Co. 
Commercial Acetylene Supply Co. 
Prest-O-Lite Co. 


ACETYLENE GENERATORS 


Air Reduction Sales Co. 
Bastian-Blessing Co. 
Carbic Mfg. Co. 
Compressed Gas Corp. 
Davis-Bournonville Co. 


pe 
Metals Welding Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
United States Welding Co. 


ALUMINUM FILLER RODS 


Air Redvction Sales Co. 

Burdett Oxygen Co. 

Carbic Mfg. Co. 

Win. Cramp & Sons 

Compressed Gas Corp. 
Davis-Bournonville Co. 

Electric Arc Cutting & Welding Co 
Iron City Foundry Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
Hauck Mfg. Co. 

Imperial Brass Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Mach Ce 
Torchweld uipment Co. 

United States Welding Co. 


ALUMINUM FLUX 


Alr Reduction Sales Co. 
Burdett “xygen Co. 
Carbic Mfg. Co. 
Compressed Gas Corp. 
Davis-Bournonville Cv. 
The Imperial Brass Mfg. “o 
Gauck Mfg. Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Morey Flux & Chemical Co. 
weld Acetylene Co. 
perior Oxy-Acetylene Machine ‘‘o 
Torchweld Equipment Co. 
United States Welding Co 


\LUMINUM SOLDER 


Air Reduction Sales ‘o 
Burdett Oxygen Co. 
Compressed Gas Corp. 
Liberty Welding 7 
Metals Welding Co. 


ANNEALING FURNACES 
Buffalo Dental Mfg. Co. 
General Electric Co. 

APRONS (Asbestos) 
Chicago Eye Shield Co 


BPlectric Are Cutting & Welding Co. 
Compressed Gas Corp. 
ASBESTUS VES 


Compressed Gas Corp. 
Davis-Bournonville Co. 
Te vsrial Brace Mts. Co. 
Im > 
Universal Oxygen 


ASBESTOS SHEET PAPER 


Air Reduction Sales Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Compressed Gas Corp. 
Davis-Bourneaville 





Rochester 
Welding 
Works. 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 


Nine years’ experience. 


Rochester Welding Works 
349 Orchard St., Rochester,N.Y. 











BLOW TORCHES (Acetylene) 


See “Torches” 
BOOKS (Relating to Welding) 

The Weiding Engineer 

Electric Arc Cutting & Weiding Co. 
BRASS AND BRONZE FLUX 

Air Reduction Sales Co. 


ett Cxuger 

Carbic Mfg. Co. 
Comp Gas Corp. 

uck Mfg. Co. 
Davis-Bournonville Co. 
perial Brass Mfg. “o 


Air Reduction Sales Co. 
Burdett Oxygen Co. 
Compressed Gas Corp. 
Davis-Bournonville Co. 
Universal Oxygen 
Torchweld Equipment Co 
BRAZING OUTFITS 
Bastian- Co. 
Buffalo Dental Mfe. Co. 
Compressed Gas Corp. 
Davis-Bournonville Co. 
tlauck x Ce. 
Smith’s Inventions, Inc. 
' Sonerior Oxv-Acetylene Machine Co. 
_ Torchweld Equipment Co. 


“*RONZE FILLER RODS 
Alr Reduction Sales Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Compressed Gas Corp. 
Wm. Cramp & Sons 
Davis-Bournonville Co. 
Electric Arc Cutting & Welding 
Burdett Oxygen Co. 
Hauck Mfg. Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Superior -Acetylene Machines Ce 
Torchweld uipment Co. 
United States Weiding Co. 
Universal Oxygen Co. 
CABLE (For Leads) 
Electric Are Cutting & Welding « 
General Electric Co. 
Metals Welding Co. 
uasi-Arc Weldtrode Co. 
nsportation Engineering Corp 
Wilson Welder & Metals Co. 
CARBIDE (Calcium) 


Air Reduction Sales Co. 
American lite Sales Co. 
Carbic Mfg. Co. 

Gas Tank Recharging Co. 
Shawinigan Products Corn. 
Standard Carbide Sales Co. 
Union Carbide Saies Co. 


CARBIDE (Compressed in Cakes) 
Carbic Mfg. Co. 


CARBON (Blocks, Paste. Etc.) 


National Carbon Co. 
U. 8S. Welding Co. 
Electric Arc Cutting & Welding Co 


CARBON REMOVING TORCHES 
See “Torches” 


CAST IRON FILLER RODS AND FLUX 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co. 
Carbic Mfg. Co. 
Central Steel & Wire.Co. 
Chicago Steel & Wire Co. 
Compressed Gas Corp. 
Wm. Cramp & Sons 
Davis-Bournonville Co. 
B. Dieden Co. 
Electric Arc Welding & Cutting Co 
iinuck Mfg. Co. 
International Oxygen Co. 
Modern Engineering Co. 
The imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
Imperial Brass Mfg. . 
Page Steel & Wire Co. 
John A. Roebling’s Sons Co. 
Smith’s Inventions, Inc. 
Superiur Ux;-Acetylene Machine (Co 
Torchweld Equipment Co. 
rtation Engineering Corp. 
United States Welding Co 
COPPER FLUX 
Air Reduction Sales Co. 
Carbic Mfg. Co. 
Compressed Gas Corp. 
Davis-Bournonville Co. 
Imperia! Mfg. Co. 
Metals Welding Co. 
CUTTING RODS (Elec. Arc) 
Electric Arc Cutting & Welding Co 
CYLINDERS 
Wm. Wharton. Jr., & Co. 
ELECTRIC ARC WELDING OUTFIT» 
Blectric Are Welding & Cutting Co 
General Electric Co. 
W. M. Price Co. 


Lincoln 4 Co. 

Metals We Co, 

Quasi-Are W: e Co. 
Westinghouse & Mfg. Co. 


Wilson Welder & Metals Co. 
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THE WELDING ENCYCLOPEDIA, Second Edition, 


is the most complete compilation of welding information 
ever published. 


No matter how much welding you do — 
No matter what kind of welding you do — 
No matter what welding process you use — 


If you weld, you need this book 


: It describes in detail the theory 2 


FOR THE OXxyY- and practice of every welding 
ACETYLENE WELDER snecmal 

It tells how to weld every weld- 
able metal by each of the welding 
processes. 

It gives detailed instruc- 
tions for handling the impor- 
tant welding jobs, such as 
boiler welding, sheet metal 
welding, tank welding, 
pipe welding, etc. 

It tells how to pre- 
pare parts for welding. 

It tells how to install 
and care for welding 
equipment. 

It explains the 
meaning of all words 




























and terms found in oo Pages 
welding literature. fA Illustra 
It tells where to tions 
buy all standard Leather 
makes of welding ap- Grain 
paratus and supplies. LO 
Binding 
, * CONTENTS 
1. Illustrated encyclopedia covering all 7. Complete chapters on Pipe Welding, Rail 
words, terms, and trade names used in weld Joint Welding and Tank Welding, explaining 
ing procedure in detail. 
2. Oxy-Acetylene Welding. —- Aluminum, 8. Heat Treatment of Steels. 
Steel, Cast Iron, Copper, Brass, Bronze 8. Rules and Regulations—What can be 
(Full instructions for welding each of these welded, and what cannot be welded. Rules 
metals.) ilso govern the installation and operation of 
‘ eqt t 
3. Electric Arc Welding.—Complete instruc ——— 
tions for welding all metals, studding, cut 10. Charts and Tables—A fund of welding 
ting, etc. nformation at a glance. Includes color chart 


showing colors at various temperatures, and 
color chart showing proper adjustment of 
oxy-acetylene welding flame, 


4. Electric Resistance Welding. - Includes 
Butt Welding, Line Welding, Percussion 
Welding and Spot Welding. 





ll. Condensed Catalogs.—Up-to-date infor- 


s. Thermit Welding The most complete mation about the leading makes of welding 

FOR THE treatise on this process ever published. apparatus and pd goo The Buyers’ Index 

RESISTANCE WELDER : is a convenient and reliable guide to the man 
6. Boiler Welding.—An important subject for who purchases ot 


recommends welding ap- 
the welder to stud) paratus : 


Send the Coupon 
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2 
The Welding Engineer Publishing Co. 
608 S, Dearborn St.,. Chicago, Ill. 
Gentlemen: : 
Please send me a copy of The Welding Encyclopedia, Second Edition, for 
which find enclosed five dollars. | understand that | may keep it for five 


days for examination and if it is not satisfactory | may return it and you will 
refund the purchase price. 


Order with this cou- 
pon enclosing check or 
money order for five 
dollars. If, after keep- 
ing the book five days 
for examination, you 
are not satisfied with it, 





you may return it at Name ...........--:cee-ceseoes-nnnentpuancnsesnaseess ‘ AMES cl 
our expense and the Sait .._ ooaesnis aaa Pl 27 Pat Al 
purchase price will be 

promptly refunded. Postoffice 
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ELECTRODE HOLDERS 
Electric Arc Welding & Cutting Co. 
General Electric Co. 
Quasi-Are Weldtrode Co. 
Transportation Engineering Corp. 
Wilson Welder & Metals Co. 


BELECTKULYTIC OXYGEN AND HYDROGEN 


G ERATING EQUIPMENT 
rdett Oxygen Cc. 
International Oxygen Co. 
Universal Oxygen Co. 
FILLER RODS (Swedish iron) 
Air Reduction Sales Co. 
Bierman-Everett Fdy. Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Compressed Gas Corp. 
Wm. Cramp & Sons 
Electric Arc Cutting & Welding Co. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
Mudern Engineering Co. 
The imperiai Brass Mfg. Co 
Oxweld a 7 
Steel re 
ar Oxy-Acetylene Machine Co. 
Transportation Engineering Corp. 


FILLEK KUDS (Tebin Bronze) 
Air ction Sales Co. 


Compressed. Gas Corp. 
Davis-Buurnonvillie Co 
International gen 
The Imperia! Brass Mtg. Co 
Modern Engineering Co. 
ny ae Soire ee 


Ncetyions, M Machine Ce 
Superior 9 auipment Co, 
United States Welding Co. 


FILLER RODS —— Steel) 
Air Reduction -~ tee 
Bioemen- ef ¥dy. Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Compressed Gas Corp. 
Universal Uxygen Co. 
Wm, mp 
Davie-Desncnssite Co. 
Hauc «. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
Modern Engineeri: Co. 
Oxweld Acetyiene 
Reid-Avery Co. 
Torchweld Equipment Co. 
Superior Oxy-Acetylene Machine Ce. 
United States Welding Co. 


¥YIREPROOF PLASTIC 
National Carbon Co. 


General Electric Co. 


FLUXES 

Air Reduction Sales Co. 
Carbic Mfg. Co. 
Compressed Gas Corp. 
Davis-Bournonville Co. 
Impertal Brass Mfg. Co. 
Modern Engineering Co. 
Smith's Inventions, inc. 


FURNACES (Annealing) 
Buffalo Dental Mfz«. Co. 
General Electric Co. 
Hauck Mfg. Co. 


GAS BURNERS (Preheating) 
Alr Reduction Sales Co. 
Compressed Gas Corp. 
Davis-Bournonville Co. 
Superivr Uxy-Acetylene Machine Co. 
Universal Oxygen Co. 


GATGES 
U. 5. Gauge Co. 


GENERATORS (Oxygen or Hydrogen) 
Burdett Oxygen Co. 
International Oxygen Co. 


GLOVES (Welders Asbestes) 
Burdett Oxygen Co. 
Carbice Mfg. Co. 
Chicago Kye Shield Co. 
Compressed Gas Corp. 
Davie-Byurnonvilie Co. 
Blectric Arc Cutting & Welding Co. 
——— Oxygen Co. 
Mts. Co. 


Imperial Brass 
Torchweld Equipment Co. 


.ES 
Carbic Mfg. 
Chicago ive CSeone Co. 
Compressed Gas Corp. 
Davis-Bournonville Co. 
Mfg. Co. 


HARDENING A 
Buffalo Dental 4 


HOSE (Oxygen and Acetylene) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Buffaio Denta: Mfg. Co. 
Carbic Mfg. Co. 
Compressed Gas Corp. 
Davis-Beu: nenuvilie Co. 
International Oxygen Co. 
Imperial Bruss Mig. Co 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld uipment Co. 
United States Weicing Co. 


HOSE UNIONS 
Air Reduction Sales Co. 
Bastian-B Co. 
Carbic Mfg. Co. 
Compressed Gas Corp. 
Davis-Bournonville Co. 
Mauck win VL 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Weiding & Cutting Co. 
Smith's Inventions, Inc. 
Superior UOxv-Avcetylene Machine Co. 
Torchweld Equipment Co. 


HYDROGEN 
Burdett Uxygen Co. 
Gas Products Association 
International Oxygen Co. 


G@YDROGEN PLANTS 
Burdett Oxygen Co. 
International Oxygen Co. 
Universal Oxygen Co. 


Pig yee TORCHES 
Air Requetion. pales © 
Carbic Mfg. 
Compressed Gas Corp. 
Davis- — Co. 
Bauch sig. 
The Imperial “Brass Mfg. Co. 
pporenl Brass Mfg. Co. 
M Engineering Co. 
Vaweid Acelyicuse cv. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Co. 


NEEDLE VALVES 
Air Reduction yo Co. 
Oxygen 
Bastian-Hiessing Co. 
Buffalo Denta: Mfe Co. 
Compressed Gas Corp. 
Davis-Bournonville Co. 
Pederai israse W urns. 
General Welding & pt. Co. 
Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetyliene Machine Co. 
Torchweld uipment Co. 


Air Reduction Sales Co. 
Linde Air Products Co- 


OLL BURNERS Frecentins) 
Air a, Sales 
Carbic Mfg. Co. 
Compressed Gas Corp. 
The imperia: Gruss saifg. Co 
Modern Enginetring Ca. 
Uxweld Acetylene Co 
Superior Oxy-Acetylene Machine Co. 


OXY-ACETYLENE CUTTING MACHINKS 
Davis-Bournonville Co. 


OXYGEN (Compressed in Cylinders) 
Air Reduc:<ion Sales Co. 
Burdett Oxygen (o 
Compressed Gas Corporation. 
Gas Froducts ass’n 
International O gen Co. 
The Linde Air Rane Co. 
Swift & Co. 


AYGEN AND HYDROGEN GENERATING 


0 
EQUIPMENT 


Burdett Oxygen Co. 
Gas Products Assn, 

- International Oxygen Co. 
Universal Oxygen Co. 


OXYGEN PLANTS (Liquefaction) 
M. Keith Dunham 
PRENEKATING Ft KNACES 
Buffalo Denta! Mfg. Co. 
Hauck Mfg Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Superior Oxy-Acetyiene Machine Co. 
PRESSURE GAUGES 
Air Reduction Sales Co. 
Bastian & Biessing Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Compressed Gas Corp. 
Davis-beurnonviiie Vv. 
as Co 


The Imperial Brass Mfg. Co 


tive, ange ¢ Oxy-acetylene, Machine Co. 


Gaited rates’ Midine ‘Ge 
REGULATING VALVES snianainiii 
Reduction Sales Co. 
og aay Co. 
Mfg. Co. 
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Compressed Gas Corp. 
Davie-Beurnonvilie « u. 
Federal Brass Works 
Pane ane a. Co. 
nternational Oxygen Co. 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
Modern Engineering Co. 
Uxweld Acetylene Co. 
eee reensions, Inc, 

or cetyic 
Torchweild eatpasent Conn”? 
United States Welding Co. 


REGULATING VALVES ( Hydregen 
The Bastian-Blessing Co. 
Burdett Oxygen Co. 

Federal Brass Works 
International Oxygen Co. 

The Imperial Brass Mfg. Co 
Modern Engineering Co. 

K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machin. 
Smith’s Inventions, Inc. 
Torchweld Equipment Co. 


REGULATING VALVES (Oxygen) 

Air Reduction Sales Co. 

The Rastian- Pleasing Co. 

Carbic Mfg. Co. 

Compressed Gas Corp. 
Davis-Bournonville Co. 

Federal Brass Works 

Imperial Brass Mfg. Co. 

Smith’s Inventions, Inc. 


SAND BLAST 
Transportation Engineeriug Corp 


SCORED CYLINDERS 
L. Lawrence & Co. 


SEAM WELDERS (Electric) 
General Electric Coe. 


SOLDERS 
Liberty Welding Co. 


by ne my (Oxy-Acetylene Welding ani 


Air Reduction Sales Co. 
The Bastian-Bleesing Co. 
Carbic . Co, 


Burdett Oxy Co. 
Davis-Bournonvilie Co. 
Federal Brass Works 
Compressed Gas Corporation 
International Oxygen Co. 
The imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Metals Welding Co. 

Moderna Anon a A al Co. 

Cx sid Acetylene Co. 
Prest-O-Lite Co. 

Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld int Co, 
United States Welding Co. 


ae (Oxy-Hydrogen Welding and 


The Bastian-Blessing ‘Co. 





Texas H 
and Cutting. 
Plant in the State. 

Southern Welding & Machine Co. 
212-14 College Street 


Antonio, Texas 


uarters for Welding 
e Best Equipped 





Burdett Oxygen Co. 
Compressed Gas | a 
Davis- Bournonvilie Co 
International Oxygen Co. 
The imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
Modern Engineerin Tags, 
a a ae 
a eoty iene Machine Co 
Smith's Hy rns - 
orchwe uipment 
United States Weiding Co. 


TANK CONNECTIONS (Oxygen and Acet 
lene Adaptors) 
Air Reduction Sales Co. 
Compressed Gas Corporation. 
Davis-Bournonville Co. 
International Oxygen Co. 
Smith’s ee, —s a 
Oxy-Acetylene Machine (Co 
The Imperial Brass . Co. 
Torchweld Equipment 


bbe (Gasoline and Kerosene Prened 
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UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS 


THE WELDING ENGINEER 


YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warehouses listed be- 
low. 


Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Generator Sizes of Union Carbide 
Packed in 100 Pound Drums 


344 in. x2 in. (Lump) 
2 inex % in. (Egg) 
1% in.x ¥% in. (Nut) 

% in. x 1/12 in. (Quarter) 


Yor Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting Plants, Contractors’ 
Torches and Flare Lights, and nu- 
merous other pieces of Acetylene 
generating apparatus designed for 
the use of one of these sizes of Car- 
bide. 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, III. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


Balfour Building 


California and Sansome Sts., 


San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 


ALABAMA 
Birmingham............ 1916 Morris Ave. 
Mobile. ..ccccessccsce 16 S. Commerce 8t. 
Montgomery........--..- 114 N. Perry 8t. 

enaer 
Phoenix.....++-.++++- S. Central Ave 

AitwANSAS 
Wt. Gaii€he... Ssecsicwnceses 23 S. Ninth St. 

CALIFORNIA . 
DOGG s.c ecb eeS et ccccecsccanes 932 H St. 
Los Angeles.............. 639 Gibbon St. 
ee) er rere eee ee 217 O 8t. 
Bam DbeOrcrvniccos Seventh and J Sts. 
San Francisco............. Balfour Bldg. 

COLORADO 

Denver...... Nineteenth and Wazee Sts. 
CONNECTICUT 
Hartfer@s.. i vigcek sores e- 412 Trumbull 8t. 
DISTRICT OF COLUMBIA 
Washington........ 501 Second St., N. E. 

FLORIDA 
TAOMBONVIUNIG TE. oc cc cccoeers: 13 Cedar St. 
TAMPA... ccescedcscscrsses 805 Tampa 8t. 

GEORGIA 
RAIMMUS. Be Vea dsivesoce P. O. Box 1594 
Savannah, Ogeechee Canal, S. of Bay St. 

Box 78 

ILLINOIS 
Chicago..... 122 So. Michigan be heey 
WORRVEO. cn ccccdecenescccccssec Oak 8t. 
RPOCRCEP 2.2. sp caveceess 133 w. willie: St. 
Bast St. Louis............ 700 Broadway 


Phones Bell-Bridge 320, 
Kinioch-St. Clair 320 


Marion..315 8. Granite St., P. O. Box 747 
Monmouth........... 124 E. Archer Ave. 
og, Seer et Pee 100-110 Edmund S8t. 


Phones Main 700-701, Interstate 7000 
Quincy......313 Delaware St., Phone 220 
Springfield.......... 1801 Washington St. 
Terentel. .wesevhestiecce 702 East Elm St 








INDIANA 
Evansville. ........esee8:. 1601 Illinois St. 
Weet -Wegae. «scste tenet 2216 Broadway 
Indianapolis. ..... 110-112 S. Alabama St. 
Phones Bell-Main 2410, 
Independent 27-474 
Terre Haute........... 921 Wabash Ave. 
Rete: 
Davenport...... -118 Harrison St. 
Des Moines.......... Thira and Elm 8ts. 
Dubuque....... 8th and Washington Sts. 
Fort Dodge..... Central Ave. at 16th St. 
Ottumwa..... 207-9-11 S. Washington St. 
Sioux City..925 Fourth St., P. O. Box 398 
Waterloo.......... 1209 East Fourth 8t. 
KANSAS 
TE PT ee 109 W. Third St. 
GAs 's 6s «i eveoenvenh 154 N. Fifth St. 
Wichita....Douglas and Sycamore Aves. 
O. Box 9 
KENTUCKY 
AMON .ncccccccce eee ere vcveresccceseses 
Louisville. .....cecsescee 126 5. Main St. 
Middlesboro....... 1701 Cumberland Ave. 
LOUISIANA 
New Orleans.......css:; 4124 Toulouse St. 
MAIN 
Pastiond... ... ¢dvcaeeceus 11 Exchange St. 
MARYLAND 
Baltimore.... 19 E. Lombard St. 
Cumberland. 63. Thira Nat’! Bk. Bidg. 
Salisbury... Mill St., Opp. Fulton Station 
MASSACHUSETTS 
Seringhelé °. ... + taanksanmenad Napier St. 
WOPGRIEOE +6: <cnues ehskiete 15 Federal St. 
MICHIGAN 
Detroit..... Federal and Junction Aves. 
Grand Rapids..500 Shawmut Ave., N. W. 
Hancock.......-. First Nat'l Bank Bidg. 
Iron Mountain...... 513 Stephenson Ave. 
Oe ee 172 South Water St. 
Muskegon.......... 303 W. Western Ave. 
Saginaw... ..1830-1840 N, Michigan Ave. 
Sawult Ste. Marte.. .c .rcvscbednenvesesee< 
MINNESOTA 
Minneapolis........-ses. 334 N, First St 


Phones Nicollet 7121, 
Tri City-Automatic 38634 


Virginia... «+, «2s4eneenee 413 Chestnut St. 
MISSISS 

Vicksburg.........-. 1312 Washington St. 
erent i 

Kansas City.......... 1422 St. Louis Ave. 

oe ee eee 920 Sixth St., Sta. “A.” 

St. Louis.. .(See East St. Louis, Ill.) 
" NEBRASKA 

CheseRS . ...« 3 cad ee see 1007-9-11 Jones St. 


Union Sta. P. O. 
NEW JERSEY 


Caneed. ... de ccm West and Clinton Sts. 
Newark... ..251-55 Ridgewood Ave. 
NEW YORE 
| Pete er Pee -108 Third Ave. 
Binghamton........+.+s5 ++-21 Jarvis St. 


Phones Long Distance 467, 
York State 210, Bell 2460 


Bu@ale. .2.-ccesxepeecers 1336 Genesee St. 
Geneva...... —— St. & R. R. Place 
Hurleyville ...cecees 

JRMRICR... 06s snk oes ‘ii New York “Ave. 
Kingston..... O’Neil St.. Near Broagway 
Niagara Falls ...... Ceeerecccesecess 
Poughkeepsie. ......-csccsess . Smith ‘St. 

and N. Y., N. H. & H. R. R. ks 

WOU ds oc ccccccctnebennesee 136 Hotel St. 
Watertown...... «...-. +. 438 Court St. 





Whitehall... ...6. vesse0un 22-23 Main 8t. 
NORTH —— 
ro. |. nee serge 5 W. First St. 
Wihlminston..«.cscssduece * N. Front 8t. 
Raeleigt. ..... <tb000ekueaen P. O. Box 148 
NORTH DAKOTA 
a Fifth St. and Second Ave. 
OHIO 
Athens.........-- Factory and Moore > 
Canton........ 618 Mulberry 
Cincinnati..67 Plum St., Phone Main +33 
Cleveland........ 601 The Citizens’ Bldg. 
Ne ee 310 Dublin Ave. 
ERS COE. 6s 0:0 cde vives 812-828 B. First St. 
CR ness «ck dee ithan 338 East High St. 
Mansfield...40 West Third St., Phone 69 
Steubenville...... 324-343 N. Seventh St. 
TOMER. «soon crveakecteew 414 8S. Erie St. 
Youngstown,..... Jones and Brittain Sts. 
ZORGNVING, .b0c209068% Main and 2nd 
OKLAHOMA »* 
MecAlester.-....- occececessS N, Main St. 
OO a 4 West Park Place 
TOM cakes cuswedsxes 1-11 N. Boulder 8t. 
OR 
Partin. wckases seca h and Hoyt Sts. 
PENNSYLVAN 
Seren eee 359 Beaver St. 
DuBois....Weber Ave. and Franklin St. 
Rast Greensburg..Clark and George 
SPGRENG s 66 ccapvedushon Sg St. 
Harrisburg.......++se. .26 S. Tenth St. 


Johnstown, Messenger St. and B, & O. R.R. 
Pittsburgh ...cceccessesce 


Pre 1202 ~~~ of Commerce b 
Pottsville....Railroad and 
Scranton........ Penn Ave. and Vine St. 
Shamokin......... Fifth and Walnut Sts. 
Williamsport....... Canal a Court Sits. 

SOUTH. CAROLINA 
Charleston..3 N. Liberty St., Phone 2718 
TENNESSEE 

Chattanooga ....-ses5 wes cocsevenceses 

.627 Volunteer ‘State 1 
Knoxville........+. see te pease Ave. 
Momphis. .......ccal South Main 8t. 
Nashville........ ids 107-109 Broadway 
i 

eee eee ood and Market oe. 
El Paso..First and iy Sts., Phone 50 
FROUMOM ccccsecccece 


.Baker and Cedar Sts., P. Box 1214 
San Antonio.....+... hawt th a 


Waco. /Taarvecnt © Mary Sts., Phone 23 
Salt Lake City..108 W. Second South St. 
VIRGINIA 


Lynchburg.......... 1324 Commerce 
LO) Sa ee ease. © Front 8t. 
Richmond. ........«s. 18th and Cary 
Bluefield......... o+eeee+195 Roan 8t. 
Charleston. - Brose St. and K. & M, R. 
Elkins....... Railroad Ave. and First St. 
Fairmont ....... 
Huntington...Seventh Ave. & EB th St. 
Morgantown. étha oe ate Clay “ 
eeling....... 48rd a McCulloch St. 
WASHTNGTO 
Seattle....... -5608 Westlake A North 
Spokane..162 So, Post 8t., Phone Riese 
WISCONSIN 
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Welding Rods | 


Made from a distinctive wrought iron of great purity and 
possessing unique welding qualities. Furnished in different 
grades for Gas or Electric Arc Welding, in coils and cut 
to length, and in Bare Finish, Coppered or Flux Coated. 





Fall particulars, prices and samples on request. 


Manufactured by 


CHICAGO STEEL & WIRE CoO. 


103rd Street & Torrence Avenue, Chicago, IIl. 


coesimiieeieiiieeenaiaal 








-—- 








tlauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Oxweid Acetylene Co. 
The Prest-O-Lite Co. 
or Oxy-Acetylene Machine Co. 

ted § States Welding Co. 

Weertaahenes Electric & Mfg. Co. 


ett Oxygen Co. 
cong BO Co 


International Oxygen Co. 

Modern Kngineering Co. 
Prest-O-Lite Co. 

Smith’s Inventions, Inc. 

Superior Oxy-Acetylene Machine Co 
The Imperial Brass Mfg. Co 
Torchweld Equipment Co 


TRUCKS (Cylinder Carriers) 
Air. Reduction Sales Co. 
The Bastian-Blessing Co 
Burdett Oxygen Co. 
Compressed Gas Corp. 
Davis-Burnonvilie Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
buperior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Welding Co. 
VALVES (For Oxygen Cylinders) 


Air Reduction Sales Co. 
Burdett Mfg. Co. 


international Oxygen Co. 
VISES 
Albert Lea Foundry Co. 
WELDING APPAKATUS (Electric) 
Blectric Arc Welding & Cutting Co. 
General Electric Co 
Lincoln Elec. Co. 
Quasi-Are Weldtrode Co. 
Westinghouse Blec. Mfg. Co. 
ERS’ GLOVES 


Air Reduction Sales Co. 

Carbic Mfg. Co. 

Chkago Wve Shield Co. 

Compressed Gas Corp. 

Davis-Bournonville Co. 

Klectric Arc Cutting & Welding Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co. 

Transportation Engineering Corp. 
WELDEKS’ GUUGLES 

Air Reduction Sales Co 

Burdett Oxygen Co. 

Compressed Gas Corp. 

Chicago bye Shiela « o 

Davis-Bournonville Co. 

The Imperial Brass Mfg. Co 

International Oxygen Co. 

Modern Engineering Co. 

Quasi-Are Weldtrode Co. 

Transportation Engineering Corp. 
WELDERS MASKS 

Chicago Eye Shield Co. 


Electric Arc Welding and Cutting Co 
General Electric Co. 
Torchweld Equipment Co. 
Transportation Engineering Corp. 
Wilson Welder & Metals Co. 
WELDING BUDS AND WIKRE 
Air Reduction Sales Co. 
Electric Arc Cutting & Welding Co 
Bierman-Everett Fdy Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Compressed Gas Corp. 
William Cramp & Son 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
Managanese Steel Forge Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
e Steel & Wire Co 
Quasi-Arc Weldtrode Co. 
Reid-Avery Co. 
John A. Roebling’s Sons Co. 
Torchweld Equipment Co. 
Transportation Engineering Corp. 
Wilson Welder & Metals Co 
bad ag ~~ ROD HOLDERS 
AND CABLE — Insulated) 
eg | Steel & Wire 
+ Fuse Works, ines Blectric Co 


ALPHABETICAL INDEX TO ADVERTISERS 


Air Reduction Sales Co........ 
Albert Lea Foundry Co... 

American Carbolite Sales Co 
American Welding Society. 
Atlas Foundry Co....... 


Bastian-Blessing Co., 
Bierman-Everett Fdy. Co........ 
The Buckeye Welding & Sup. Co. 
Buffalo Dental Mfx. Co 
Burdett Mfg. Co. 


CREEPERS OHHH EEE Oe ew eB Oe 


Carbic Mfg. Co 


Chicago Eye Shield Co: SS Fe ee 
Chicago Steel & Wire Co............6..065 
Commercial Acetylene Sapeiy a PT eee 
Comp? Gas Corporation.............. 
Wm. Cramp & Sons 


- 
Davis-Bournonville Co. 


Blectric Arc Welding & Cutting Co 
Everstay Sales Co 


MR. TiMawmem 4 OO. onc c ccc cccccceses 
Federal Brass Works.......-....+sssee08+ 


Gas Tank Recharging Co.... 


.. Front owe 


General Wilectric Co. ...... ects cccees 33 
Gat Pr SINE ake cos sc occ cccvesawe 15 
H 
Hauck Manufacturing Co.............60+5 10 
I 
Imperial Brags Mfg: Co...........-.-see0-> 50 

International Oxygen Co............ss005 
K-G Welding & Cutting Co................ 43 
LimG@e Air BPweemete Co. . ose. i cies ences 16 
EE UTES SEEING oe oc kwvcccccccects 
FF Ree reer 10 


M 
Manganese Steel Forge Co.... 
Metais Welding Co............. 
Morey Flux & Chemical Co. 
Modern’ Engineering “o eS 
Thomas B. Morris Co 


National Carbon i DPA. ERES 4. 0 0 2s va ees 50 
Oxweld Acetylene co” wot Cy So eee 2 
The. oat & Wire Cor... beets oles 1a 
Quasi-Arce Weldtrode 2 eee tues tas SOeuabe 50 





Rei Be in cee bh vccess... 
Rochester Welding Works......... ‘ 
Roebling, John A., Sons Co ‘ 


rensen 

Sunertae Oxy-Acetylene Machine Co 
Southern Weldi Machine Co. > 
Shawinigan Products Corporation. 
Smith’s Inventions, Inc.......... 
Standard Carbide Sales Co., Inc.. 
Mi, Re I bs tadesodseee-..- 
ot SS a ae 


Torchweld Equipment Co...... 
Transportation Engineering Corp 


Wodack Electric Too! Corporation. ‘ 
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In other words, there’s 
more “welding power” in 
a COMMERCIAL tank, Supplied in the following sized cylinders: 


° a 10x30 in. size approx. capacity 125 ft. 
because the gas is better. aa. = 


12x44 “ 7 = “6 275 « “ 


If you do not understand our free loan cylinder plan you 
should investigate it. Buying acetylene the COMMERCIAL 
way is convenient, economical and satisfying, no matter how 
much gas you use. Just submit your gas requirements to us 
and our prices will be furnished promptly. -| 


5, ARs Siti aii he piesa tea 
Pa last apes pa eee 


Commercial Acetylene Supply ( Co. 


Main Office: 80 Broadway, New York City 
542 S.Dearborn St., Chicago 
Atlanta, Ga. Boston, Mass. Toronto, Ont. 
East Deerfield, Mass. Los Angeles,;Calif. Aurora, Ti. 
San Francisco, Calif. Bound Brook, N. J. W. Berkeley, Calif. 
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BRAND 


7 | CALCIUM CARBIDE 


Is made from best grade of coke and 
hime. Scientifically treated in an elec- 
tric furnace so as to produce carbide of 
excellent quality and large gas yield. 


| For ACETYLENE 
! | GENERATORS 


Packed in 
| presen }  non-return- 
: . ~ er able _ steel 
. drums con- 
taining 100 
lbs. net. 


eens one tt 


Manufactured by 


Gas Tank Recharging Co. 
Works: Keokuk, lowa 
General Office: - Milwaukee, Wis. 





Distributed by 


The Jennison Hardware Company 


Oxy-Acetylene Equipment and Supplies 
r | BAY CITY, MICHIGAN 











SERVICE PLAN’ 


Buffalo, N. Y¥. Cleveland, Ohio a Pittsbu: 
846 Main St. 6529 Euclid 5102 B 
Ave. 14 oy ‘Sth St. Blvd 

Chicago, Ill. San fra 


152 Michigan Milwaukee, Wis. New York, N.Y. ¢.,);; 
Ave i8 Martin St. 355 W.S7thSt. lis H 





Over 500 Licensee Reqeemeapeions Throughout th: 


L. LAWRENCE & COMPANY 


Originators of Lawrence Scored Cylinder Prox 
Beware of Imitators 


Home and Licensee Office: 


292 Halsey Street NEWARK, NEW JERSE 
Repairs to Scored Cylinders by Lawrence Patent: 


Process are permanent and guaranteed for the life « 
the motor. 


Shop licenses obtainable. Write for particulars a: 
prices today, as someone may be ahead of you. 


Distibutors of De Luxe Light Weight Gray lIro: 
Pistons, Rebco and Hi-Speed Rings and Wrist Pins 








Make Better Profits 
with 
Hauck Preheaters 





Preheating furnace heater section cracked along the corner of 
each leg and through the center with Hauck 
Double Preheater No. 8. 


The owner of one of these preheaters writes: 
ly proven eminently satisfactory for 
preheating but it has — materially reduced both the 
gas consumption and the time required for welding.” 


Write for booklet No. 1 


Hauck iantiitienins Co. 


Established 1900 


122 Tenth Street; Brooklyn, New York 
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SLAGLESS WELDS 














Photomicrograph showing slagless electric weld made Photomicrograph showing slagless gas weld made 
with Page-Armco Welding Rods. with Page-Armco Welding Rods. 





A weld free from slag or non-metallic inclusions is one assurance 
of a solid homogeneous deposit and therefore a dependable weld. 


PAGE -ARMCO 


WELDING RODS and ELECTRODES 


are the purest iron made (99.84% iron guaranteed). They are free: 
from slag or slag-forming ingredients and fulfill every requirement 


of dependable welding material. 





Conform in all respects to— 
American Welding Society Specifications. 
Gas Welding Rods, G-No. 1-A. 
Electrodes, E-No. 1-A. 


Page Steel and Wire Co. 


Bridgeport, Connecticut 
MANUFACTURERS OF INGOT IRON 


RODS—ARMCO Ingot Iren and Special Analysis Steels. FENCE—Woven—Right of Way, Farm, Industrial, Factory Partitions. 
WIRE—Plain and Galvanized—Spring, Rope, Telephone, Telegraph, Gates, Machine Guards, Window Guards. 
Bond, Strand. 





Carried in stock by distributors in all industrial centers. 
District Sales Offices ; 
Chicago New York Pittsburgh San Francisco ” "Portland, Ore. 








_ WELDING ROD: 


Parsons’ Manganese Bronze Rolled Welding Rox 


the Strongest Bronze Made 
















for high-fire Brazing and Oxy-Acetylene A strong weld of fine close grain and exce: 

Welding of Malleable Iron or Bronze and ingly tough texture is always the result wh: 

Brass castings assure a faultless, flawless job. Cramp’s Welding Rods are usesd. 

This is another example of the “Cramp” stand- We can also furnish Welding Rods of Cram; 

ard of quality. This scientifically perfected Cast Iron, Cramp’s Copper Covered Ir yt 
metal is the result of long years of experience. Cramp’s Vanadium Steel, Cramp’s Dray 

Its fine physical properties make it especially Aluminum, Cramp’s Cast. Aluminum, Cram) 

suitable for welding purposes. American Iron and Soft Brass Brazing Wir: 








We furnish and will be glad to estimate 
on all kinds of brass and bronze castings. 




















The William Cramp & Sons Ship & Engine Building .Co., Philadelphia 
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No. 8-G for Natural Gas, $8.00 


LOOK 


The two most essential points in welding 
ure: ° 

FIRST: The use of a proper sized oxy- 
acetylene flame. 


SECOND: The saving of gas by preheat- 


ing your work for the oxy-acetylene flame. 


The first is under your control in the use 
of the oxy-acetylene apparatus you have 


selected. 

The second, we can aid you in by supply- 
ing the proper blowpipe for preheating pur- 
poses. 


We manufacture blowpipes for use with 
Coal Gas, Natural Gas, Gasoline Gas and 
Acetylene Gas, with Air Blast. 


Our catalog “‘B. X."" free for the asking, 
contains full description and prices. WANT 
ONE? 


Buffalo Dental Manufacturing Co. 


Buffalo, N. Y., U.S. A. 
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MULTI-SEAT REGULATORS 
have four seats instead of one, 
but cost no more. 

Write for prices and start to reduce your costs 
— NOW. 














Modern Engineering Company 
3411 Pine Street - - - St. Louis, U. S. A. 











Federal Regulators 
Help SELL Your Torches 


100% Efficient 


Cheapest in the End 








Improve 
Your 
Torches 
By Using 
“‘Federal’’ 


Regulators 


“Ask for 
Catalog” 





FEDERAL BRASS WORKS 


3100 SOUTH KEDZIE AVENUE, CHICAGO 











Wanamaker Coated Electrodes 


FOR 


ARC WELDING 


| 
a \ [ver NN 
WANAIW/JAKER| 





Reduce your labor costs. 
Reduce your current costs. 
Reduce your electrode material costs. 


Increase your production. 
Increase the operators’ efficiency. 
Increase the quality of your welds. 


Write for details. 


The new Tecor Specialties Bulletin describes 
the WANAMAKER COATED ELEC- 
TRODES, also a complete line of welding ac- 
cessories. 


Write for it today. 


Transportation Engineering Corporation 
15 PARK ROW, NEW YORK CITY. 
608 SOUTH DEARBORN ST., CHICAGO, ILL. 
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SMITH’S 


il 





Made to Give Long 
Service 


There’s a Reason Why Smith 


tips last longer. 

Every torch user ought to 

know all about these tips. 
Write for the facts. 


Address Dept. B 


Exclusive SM ITH'S Welding and 


Manufacturers INVENTIONS Cutting 
of incorPoraTeO = *%"!*™! 


Minneapolis, Minn. 


DISTRIBUTORS 
Campbell Iron Co... St. Louis, Mo. 
Electric Appliance Co... Chicago, Ill. 
Omaha Welding Co...................... Omaha, Nebr. 
Omaha Baum Iron Co..................Omaha, Nebr. 
Bonniwell Calvin Iron Co.....Kansas City, Mo. 
Holter Hdwe. Co..................... Spokane, Wash. 
James Supply Co................ Chattanooga, Tenn. 


Big Three Welding & Equip. Co... 
Sie RE Ft. Worth, Tex. 
Williams Hdwe. Co............ Minneapolis, Minn. 
The Moore Hdwe. & Iron Co...... Denver, Colo. 
Young & Vann Supply Co....Birmingham, Ala. 


Taylor Parker Co.............................. Norfolk, Va. 
Motor Mercantile Co........Salt Lake City, Utah 
Seattle Oxygen Co... Seattle, Wash. 


Watterhouse & Lester Co............................ 
PALS A LF eS fen Francisco, Calif. 


Motor Equipment Co................. Wichita, Kans. 
Shadbolt & Boyd Iron Co......Milwaukee, Wis. 
Tull Rubber & Supply Co.............. Atlanta, Ga. 


Mine & Smelter Supply Co............................-. 
ERIS AP Sa PR Salt Lake City, Utah 





Hippee-States dedicate Des peng. a Iowa 
Sioux City Iron Co............... Sioux Ci 
LP SE LER prisailce ‘Ind. 

ties i 








Roebling 
Welding Wir 


Conforming to Spec. E1B — wey of The American 


ROEBLING ELECTRODE 
Absolutely uniform in quali 


Roebling Wire Electrodes 
plied in the following standa 
Y-in.; fe-in.; e-in.; %-in.; 
in.; 3z- -in., having a standard 
of 14-in., in bundles 50 Ibs. e 
are always available for qui 
ment. Sizes other than th 
and as large in diameter a: 
having any length required, 
straightened or in coils can 
nished on order. Roebling Ei 
give maximum penetration iad 
mum strength of welds. 


ROEBLING GAS WELDING STICKS 


99.75% Pure Iron 


Roebling Wire Gas Welding Sticks are copper 
distinguish them easily from Roebling Electrodes T 
supplied in standard sizes: * -in.; #g-in.; %-in. te in 
da-in.; gy-in.; ye-in.; and in smaiaed lenaths Oo 
bundies en 50 ibs. each, well protected by we 
paper or burlap. Sizes other "than the above either st 
ened or in coils can be furnished on order. 


JOHN A. ROEBLING’S SONS C CO. 


TRENTON, N. J. 


























Put an end to your valve troubles 


By Specifying the New 


Burdett Acetylene Valve 


It can’t leak--- 


The Monel Metal swive! seat i 
gas-tight when the valve is 
closed. The heavy asbestos 
packing grows tighter as the 
valve is opened. 


It can’t wear--- 
The body is Tobin Bronze and 


the one-piece stem is Mone! 
Metal, making a practically inde 
structible valve. 





You can’t go wrong, if you buy Burdett Valves 
for Acetylene Cylinders. 


ASK FOR FULL PARTICULARS, RIGHT 4} 


BURDETT MANUFACTURING CO. 
209 St. John’s Ct. Chicago, Ill. 


& ~s*ee 
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HE reason the Boss always shows profit 
in the jobs I handle—is because they’re jobs 
both the house and I are proud of ;—and they 
are finished in record time. 


“Now that all of us at the shop use Standard 
Carbide, it’s a toss-up who gets the most pep and 
class into a job; but, first impressions count— 
and 1 was the first to use ‘Standard’—so the 
Boss usually calls for ‘Dave’ when there’s an 
expensive or speedy job to be done. 


“Believe me,when the other contractors get wise 
to how Standard Carbide bovsts their profits— 
we’re going to have a scrap to keep in the lead,for 
a good man and a blue steel drum of Standard 
is a combination that can’t be beaten.’ 


fing Pave CUTTER AND 2 U fe y 


Standard Carbide gives a steady even flow of acetylene 
light. It lasts longer and costs no more. There are no 
impurities. By far the most popular carbide among 
expert cutters and welders. 





Burns Brighter—Lasts Longer 


Standard ‘Carbide Sales Co.,; Inc. 


Main Office : : 15 West 37th St., New York 
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Personal Service 


HE value of personal service to a pur- 

chaser has long been recognized in every 
line of marketing. Whenever the buyer of 
any product receives the personal attention 
and interest of the owner of the plant which 
manufactures that} product, he has a guarantee 
of both service and quality, and this is the case 
when you obtain your requirements of oxygen 
or hydrogen from members of the Gas Prod- 
ucts Association. « 
Your inquiries and arders are given not only the 
attention of a sales representative and a plant super- 
intendent, but also of the manufacturer of the prod- 
uct, the plant owner, himself. He believes that he 
is directly responsible. Therefore your orders are 


given his personal attention. Let us prove to you 
the value of this personal service. 





CALIFORNIA 
California Compressed Gas 


Co., Los Angeles 
California Compressed Gas 


MONTANA 


Mountaineer Welders’ Sup- 
ply Co., Butte 


Co., Oakland NEBRASKA 
COT.ORADO The Balbgech Co., Omaha 
Colorado Compressed Gas OHIO 
Co., Denver Clarke Chemteal Co., Wick- 
ILLINOIS e 
Acme Oxygen Co., Chicago Ohio Blectrolyte Oxygen 
Burdett Oxygen & Hydrogen Co., Cincinnati 
Co., Chicago OKLAHOMA 


Electrox Co., Peoria 


National Oxygen Co., Chicago Burdett Oxygen Co, of Okla- 


Mt _ oO a fne homa, OFlahoma City 
Swift & ‘hee Tulsa Oxy-Hydro Co., Tulsa 
Indiana Oxygen “Co . Indian OREGON 
apolis Portland Oxygen & Hydro- 
Logansport Oxygen Co., Lo- zen Co., Portland 
gansport PENNSYLVANIA 


OWA 
Bettendorf Oxveen Hydrogen 
Co., Bettendorf 


KENTUCKY 


Burdett Oxygen Co., Phila- 
detphia (plants at Chester 
and Norristown) 

Burdett Oxygen & Hydrogen 

Kentucky Oxygen & Hydro- Co., Pittsburgh 


gen Co., Louisville National Oxygen Co., Erie 
LOUISIANA TENNESSEE 
Lonisiana Oxygen Co., Inc Burdett Oxygen Co., Chat- 
New Orleans tanooga 
MANITOBA Memphis Oxygen Co., Mem- 
Auto-Lite Gas Co. Ltd. phis 
Winnipeg TEXAS 
MICHIGAN Burdett Oxygen Co. of Texas, 


Burdett Oxygen Co. of De- 
troit, Detroit 
Michigan Ox-Hydrie Co... 

Muskegon 
National Oxygen & Ma. 
chinery Co., Detroit 


MINNESOTA 
Commercial Gas Co., Minne- 


apolis 
“MISSOURI 
Kansas City Oxygen Gas Co., 
Kansas City (two plants in 
Kansas City) 
St. Louis Oxygen Co., St. 
Louis 


Fort Worth 
Magnolia Gas Products Co., 
Hourton 
, UTAH 
Utah Compres#ea Gas Co., 
Salt Lake City 
WASHINGTON 
Washington asp cteamone Gas 
Co., Seattl 
WISCONSIN 
si Oxygen Co., She- 
boy 
Ww loconelen Oxygen & Hydro- 
gen Co., Kenosha 


Gas Products Association 


140 S. Dearborn Street 


ee ILL. 
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Serving a 140-Mile Job 


The Prairie Pipe Line Company, a Linde Oxygen user recently completed 
a 140-mile oil pipe line in Texas. Every joint was welded and it was a com- 
plete success. Linde Oxygen was used exclusively. Mr. N. E. Wagner, who 
superintended the job, wrote the Linde representative recently and said: 


“TI want to congratulate you, Mr. Wade, on the good service rendered by 

your company. I will try to get to Dallas soon and thank Mr. McCarthy 
personally, but should I fail to see him, I would appreciate it very much if 
you would advise him of the Prairie Pipe Line Company’s and my own per- 
sonal appreciation of, and thanks for, his good and prompt service at all 
times on this job. On all the four gangs on the one hundred and forty 
miles of line we were never delayed one minute for oxygen.” 





This is typical Linde Service, which provides a sure supply of Linde 
Oxygen even under the most difficult conditions, saving the user time and 
money. 





No oxygen user, large or small, should close an arrangement for oxygen 
supply without first securing 1922 prices from the nearest LINDE District 
Sales Office. 


| 30 plants and 50 warehouses | 


THE LINDE AIR PRODUCTS COMPANY 


Carbide and Carbon Building, 30 East 42nd Street, New York 


District Sales Offices in these cities: Atianta, Baltimore, Boston, Buffalo, Chicago, Cleveland, Dallas, Detroit, 
f Kansas City, Mo., Milwaukee, New York, Philadelphia, Pittsburgh, St. Louis, San Francisco 
t 


THE LARGEST PRODUCER OF OXYGEN IN THE WORLD 
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WELDING REPAIRS ON FROGS 


Welding Shops Should Be Conveniently Located 
and Records of Costs and Savings Should Be Kept 
By C. J. Mackie} 


r is highly profitable to reclaim rigid track frogs for fur- 
| her service by building up the worn surfaces with the oxy- 
cetviene welding process. This is likewise true of railroad 
-ossings and switch points, but in this article we will con 
der in detail the reclamation of rigid track frogs only 

lf frogs are to be successfully welded, they must not be 
eft in track too long, but welded before the wing rails ar« 
ut to pieces and points of frogs broken down. Frog bolts 
must be kept tightened and broken bolts promptly replaced 
luring the time the frog is in service. Otherwise, the frog 
vill work loose pounding out the filler and ruining the point 
ail. making the frog unfit to reclaim and ready to scrap. 
[he importance of keeping frog bolts in place and properly 
tightened cannot be emphasized too strongly. 

Where.traffic is infrequent or can be diverted temporarily, 
it is profitable to weld frogs in the track, but ordinarily 
etter work can be done by welding the frog out of track. 


These frogs placed in October, 1919. 
frog on right. 


New frog on left and welded 


lhe expense of removing frog from track and installing a 
new frog is equaled or exceeded by the expense of taking gas 
ind other materials from the welding shop to location of 
rog in track; welder going back and forth; flagman to pro- 
tect welder; delays caused by passing trains and engines; and 
in addition to these the expense of inferior work done under 
trafic as compared with work done at a properly equipped 
welding shop. 


Welding Shops Should Be Conveniently Located 

Frog welding shops should be located at selected points 
to serve a designated territory. They should always be lo 
ated at a terminal, permitting prompt handling of frogs in 
the terminal yard; frogs from outlying points to be shipped 
to the welding point for that territory. The welding shop 
should be located in a readily accessible spot in the yards so 
that there will be no delays or extra switching in setting cars 
ior loading or unloading. These shops should be equipped 
with a simple one-man hoist and so arranged to permit one 
man to load or unload frogs and move frogs into and out of 
storage. It is entirely wrong to have an arrangement that 
makes it necessary, to send a- gang of section men to the 
welding shop to load, unload or move frogs. 





As frogs for welding are received, careful inspection should 
be made to determine that they are worth reclaiming. Weld- 
ers should be required to make report of all frogs received 
with missing or loose bolts and of frogs left in track too 
long. These cases can then be brought to the attention of 


‘Storekeeper, C. B. & Q. R. R. 


the proper officers for Fo permit an accurate 
record of frogs received, every frog sent in should be sten- 
cilled with the number and location of section from which it 
is released. 


correction 


Preliminary to actual welding of frogs, missing bolts should 
be replaced, and all bolts carefuly tightened. After this has 
been done, the worn parts are ready to be built up with the 
oxy-acetylene welding process, restoring the frog as nearly as 
possible to its condition when new. 

Records of Cost and Savings Should Be Kept 

In order to know that it pays to reclaim frogs by welding. 
it is essential that an accurate record be kept of cost of re- 
claiming each frog, and of service obtained from reclaimed 
frogs when placed in track. The following table shows the 
record of cost of reclamation. The welder should fill in the 
data covering time, quantity of gas, welding rods, bolts and 
other materials used, and the cost calculations then made by 








New frog on left. Right one welded. The old will last as long as the 


the accountant. While it is not practicable to make a com- 
parative service test of every welded frog, yet frogs from the 
various welding shops should be constantly tested in track 
against new frogs installed at the same time and under simi- 
lar traffic conditions. These tests should cover the various 
phases of traffic conditions to which frogs are subjected. 
Burlington Test Covering Three Years 

The Burlington Railroad, under the supervision of the gen- 
eral storekeeper, has been reclaiming rigid frogs for three 
years and we are of the opinion that properly welded frogs 
will give equally as good service and as long service as new 
frogs. October 10, 1919, we installed in a track serving one 
of our busiest passenger yards, a No. 9 85-lb welded frog and 
a No. 9 85-lb. new frog, traffic conditions being identical. 
Both frogs are still in service, but the welded frog is in some- 
what better condition than the new frog. November 10, 1921, 
we installed in east end of one heaviest eastward main line 
leads, where heavy tonnage trains are started with difficulty, 
a No. 9 100-Ib. welded frog and a No. 9 100-Ib. new frog, the 
traffic over the welded frog being rather more severe than 
over the new frog. Both of trese frogs are still in service 
and both show evidence of considerable wear, but the welded 
frog is in fully as good condition as the new frog and will 
remain in track as long as the new frog. 

The table showing the cost report covers the No. 9 100- 
Ib. frog in service test just described, from which it may be 
seen that an otherwise scrap frog was reclaimed at an ex- 
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penditure of $39.19, and that this expenditure made it possible 
to avoid the purchase of a new frog at a cost of $93.07, with 
a resultant saving of $53.88, or 137 per cent on the money ex- 
pended. 
Welder’s Daily Report 
Date of Report: Aug. 13, 1921. 

Location: Burlington Railroad. 

Operation: Applying new frog, bolts, tightening all bolts 
and building up worn surfaces with oxy-acetylene process on 
one No. 9 100-lb. rigid frog. 

Date and time commenced: 7 A. M., August 12, 1921. 

Date and time completed: 1:30 P. M., August 13, 1921. 

Hours welding: 11% hours. Sizé welding head: Nos. 10 
and 12. 

Hours cutting: None. Size cutting head: None. 

Hours preparation time: 1 hour, welder; 5 hours, laborer. 

TOTAL HOURS: 12% hours, welder; 5 hours, laborer. 

Remarks: 
loose bolts. 


Laborer replaced broken bolts and tightened 


OPERATOR: William Beckett. 
New Value of Material Reclaimed, each.......200..........- $93.07 
Oxygen used: 456 cu. ft. at $1.75 Hd. cu. ft. 7.98 
Acy. used: 445 cu. ft. at $280 Hd. cu. ft 
Filling rods: 
Size and No.; No. 2—% in.; Lbs.; 3%, at $17.60 cwt.....$ 0.55 
Bolts used: 





No. 1, size 14x10 in., at $57.82 Hd..........................$0.58 

No. ‘1, size 134x12 im., at 67.18 Hd..................... .67 

Na. 2, size 1%x13 in., at 68.86 Hd.......................... 1.38 

Na, 2, size 14x14 in., at 72.86 Hd_.................... 1.46 

Na. size 1144x15 in., at 54.53 Hd: 55 

Nd. ane 36x 9 in, at: 3466 He. «| 

No. dy aes Hx 6 in., at 180 HE... 15 

No, 4 ane. 36x 9 in., at 15.76 Hd...........2..... 16 
Total dita daily ecninonswsieh ee atecins sk. ane: ae 

Hours Labor: 12% hrs., at $0.82 hr.; 5 hrs. at $0.49 hr.. 12.70 
Total Tabor Gnd material. $39%19 
Net saving by reclamation.................................. 53.88 


—Railway Purchases and Stores. 


THE MEANING OF IRON AND STEEL 
By J. B. Green* 

Much confusion has existed regarding the exact meaning 
of the terms iron and steel as applied to welding rod. This 
is not altogether the welder’s fault, but rather a confusion 
which the welding industry has inherited. The difficulty 
comes from the fact that the words iron and steel have dif- 
ferent meanings in different branches of the industry and 
still different to the chemist or metallurgist. The man who 
is not engaged in any of these industries but who has to 
use iron and steel is sure to be confused. 

To the chemist, iron is a chemical element and this man 
considers steel as a commercial term in which he is not in- 
terested. He has evidently had trouble in making others 
understand that when he speaks of iron he means strictly a 
chemical element so he gives it the Latin name “Ferrum” and 
the chemical symbol Fe. The metallurgist deals less with 
theoretically pure chemical elements and more with elements 
which are practically pure. He prefers to call practically 
pure iron, “Ferrite.” The Latin name Ferrum is almost 
never used except in its symbol form Fe for writing chem- 
ical formulae. The word Ferrite is becoming more common 





*Welding Wire Department, Chicago Steel & Wire Co. 





Septemb: 
every day. We see it in our trade papers which 
posed to be read by welders and others not 
trained in the pure sciences. 

Metallic iron might be said to be non-existant 
As we use it, it must be smelted from iron ore. 
chemist calls iron oxide. The metal coming from +! 
or blast furnace contains considerable quantities 
and other elements besides chemical iron. It is }; 
can not be used except for castings. Before the 
of such furnaces as are now used for refining this 
was put in what is called a Puddling Furnace 
furnace, the metal was heated to a pasty condition j,; 
the melting point, and rolled around on a cinder 
the carbon and some of the other impurities wer, 
out. The metal lost its brittleness and could be 
The metal coming from the blast furnace was and js 
matter, called pig iron on account of the way it 
That coming from the Puddling Furnace was called 
iron because it was malleable and always wrought j; 
plates, etc. Such wrought iron is still made today ji: 
limited way, but it does not satisfy many of our pr 
dustrial requirements. By the nature of the process 
never be uniform. Cinder or slag always gets mix 
it and about its only claim is an appeal to such 
feel the “good old days” were always the best. 


ne 


We often see them paying a higher price for infer: 
if it is only similar to what they used to get. In other \ 
the so called superiority of puddled iron is only a fa: 
some men’s minds so far as practically all of the uses to 
ferrous metals are put today. 


Sir Henry Bessemer was the first man to start the pud 
furnace to the discard. He invented the Bessemer conv: 
in which he could convert pig iron into malleable meta! | 
converter or furnace turned out a uniform product quick 
cheaply and without much manual labor. Later came ¢/ 
open hearth furnace }and others for doing the same thi: 
While there is a difference between the product of the hi 
semer and open hearth furnaces, still the product of eit! 
is so far superior to that of the puddling furnace that i: | 
came necessary to use a different term to describe it. St 
has been the common name for many years and we spea 
refining pig iron into steel in the open hearth furnace. \\| 
such steel is wrought into bars, plates, welding rod and | 
like, it is perfectly proper to call it wrought iron or wrou: 
steel. The man who looks at things more with the ey: 
scientist would probably say wrought iron, because th: 
terial is from the chemist’s standpoint commercially pur: 
The man who thinks essentially in terms of industry w 
prefer to say wrought steel because, when he says iro! 


_of two thoughts comes to his mind. Either he thinks of pu 


died iron, which he knows is an inferior product, or of pig 
iron, which is impure metal from which steel is mad: 
either case, the word steel represents high quality to him 


The welder who uses drawn welding rods would quick 
reject rods made from puddled iron if he actually got so: 
of this extremely rare material today. The only rods | 
willing or ought to-use are made by the steel making proces 
There is naturally a big difference in the grades of mate’ 
made by this process, some being more and some less 5"! 
able to welding. It is perfectly proper to call such rov- 
either iron or steel, but these names signify nothing rc! 
tively as to quality. The idea some welders have of keepin+ 
a stock of steel rod for one purpose and wrought iron | 
another is evidence of their ignorance of what these term- 
mean. The thing for the welder to do is to forget that !ro 
and steel are different because, so far as he is concerne 
they mean exactly the same. 

If he finds one rod more suitable for a certain purpose ()10" 
another, call it by its trade name or the name of the ma! 
facturer. ‘ east 











USE AND CARE 


OF REGULATORS 


Importance of Good Regulator Action in Securing Proper Weld- 


ing Flame — How Minor Repairs Can Be Made in the Shop 
By Lorn Campbell, Jr.* 


N the past ,manufacturers of apparatus have laid a great 

deal of stress upon the various points relative to their torches. 
rhe gases being mixed in a certain part of the torch or under 
diferent conditions would produce flames which could not 
Auctuate. The torch tips had to be cleaned certain ways; 
special wrenches weré provided and no limit appeared for the 
autioning of the user as far as the torch was concerned. If 
. competitive torch was discovered with the flame varying 
ever so slightly there was but one means for overcoming this 
trouble; the purchase of a new torch. Why are such claims 














Fig. 1. A Phantom View of a Widely Used Regulator Wherein (A) 
Represents the Chamber; (B) the Nozzle; (C) the Seat; (D) the Yoke 
Connecting Seat to Diaphragm; (E) the Dia hragm; (F) the Cross Bar 
or Adjusting —t (G) the Diaphragm Sovines: (I) the Inlet and (H) 
the Outlet for the Gases, 
made? Each producer surely knows that there is little or 
nothing about the average torch that will cause the flame to 
change. The adjusting valves, once set, remain constant and 
pass the same volume of gas, the mixture of the gases con- 
tinues unchanged and, barring the slight deviation which may 
occur when the torch is first warmed up, there is nothing 
about the average torch which can alter the flame in any 
degree. 

What then is the cause of this trouble which has bothered 
so many of the welders and cutters? It is not necessary to 
look far, for if the torch itself is eliminated, there remains 
but the hose and the regulators. Many times the hose is at 
fault. Small pin holes develop which open and close as the 
torch is manipulated, causing a slight change in pressure. 
More often this goes unnoticed in the oxygen hose than in 
the acetylene because in its escape it does not ignite or give 
off a pungent odor. However, while some of the trouble may 
be attributed to the hose, the major portion can be traced 
directly to the regulators. When analyzed, it is not at all 
strange to find in the regulators the cause of most fluctua- 
tions. Can not the regulators be likened to dams in large 
rivers; holding back immense pressures and permitting only 
a little of the water to continue on its way? The regulators 
bear the brunt of the burden; are more abused and more deli- 
cately constructed than any other part of the apparatus. It 
is a wonder that they stand up as well as they do. ‘rhe 
abuse is not intentional on the part of the operators but is 
due mostly to lack of knowledge as to the functioning. If a 
welder once is told’ or is shown just how a regulator works 
internally; how to ‘use it and how not to use it, the chances 
are he will have no further trouble. 


Sales Engineer, U. S. Welding Co. 
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In order to understand the care and repair of regulators it 
is quite essential that the fundamentals, upon which they 
operate, be thoroughly understood. If an ordinary needle 
valve is taken for an example and placed on a tank contain- 
ing gas under high pressure it might be possible to manipu- 
late it in such a manner that only a small amount of gas 
would be allowed to pass and a welding flame could be main- 
tained. Under such conditions the valves on the torch could 
not be used, for any clésing off would cause the pressure to 
increase in the hose and either blow it off its connections or 
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Fig. 2. A Pneumatic Automatic Type of Regulator. It Will be 
Noticed That the Diaphragm Springs Have Given Way to an Air Tight 
Chamber with Means for Admitting and Exhausting Gas Under Pressure. 


burst it. In a properly working regulator the original pres- 
sure is not only reduced to any degree desired but the 
reduced gas is at all times under complete control. By this 
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is meant, the pressure of the reduced gas can be raised or 
lowered at the will of the operator and very accurately adjust- 
ed to any fraction of a pound; not only this but when the 
torch valves are closed the regulator automatically shuts off 
further flow from the source. 
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Regulators control the pressure by means of a diaphragm. 
The arrangement shown in Fig. 1 illustrates the relationship 
between the diaphragm and the rest of the parts. It should 
not be difficult to trace the path of the gas as it comes from 
the tank under high pressure and enters the regulator through 
(I). In order to reach the chamber or reservoir (A) the gas 
must first pass through the nozzle (B). In so doing it comes 
in contact with the seat (C) which is attached to a yoke (D). 
(D) in turn is attached to the diaphragm (E) and is moved 




















Fig. 4. In of This 


Arm Conveys the 
ement from the 


a Fulcrumated 
Shvagen to the Seat. 


each time there is a pressure exerted upon the latter. Now 
it can readily be seen that whenever the diaphragm is forced 
inward that the seat (C) is moved away from the nozzle (B) 
and the gas is allowed to enter. This is exactly what hap- 
pens. The movement of the diaphragm is controlled by a 
screw with a “cross-bar” attached to its head as shown by 
(F). This screw causes a force to be exerted upon the dia- 
phragm through the medium of the spring (G). As this 
screw is forced inward, the spring causes the diaphragm to 
recede, thereby moving the seat away from the nozzle. It is 
evident that the gas, entering the chamber (A) under high 
pressure through (B), will communicate an equal force on all 
parts of the chamber. The diaphragm will naturally receive 
its share. Now the walls of the chamber, being made of cast 
metal, are not free to move, consequently the pressure of the 
gas has no effect upon them. The diaphragm, however, is 
designed purposely to respond to such pressure so it will be 
noticed that when the pressure of the gas within the chamber 
exceeds the pressure of the diaphragm spring, that the dia- 
phragm will be forced out and the nozzle (B) will automat- 
ically be closed by having the seat (C) brought in contact 
with it. When gas is drawn off through the line (H), the 
pressure within the chamber will fall and as it does so, the 
spring will push the diaphragm inward again, allowing a re- 
placement of the gas used. 

Numerous methods are employed to accemidiaal similar 
results. In Fig. 2 while the body of the regulator shows no 
divergence, it will be noticed that the diaphragm spring has 
been omitted. In its place a gas tight bonnet. is found, to- 
gether with means for permitting some of the high pressure 
gas to enter and maintain a pressure against the diaphragm 
instead of the spring. This style of regulator is known to the 
trade as the pneumatic automatic and is to be found at the 
present time only on the Pacific coast. Fig. 3 illustrates 
another variation which is quite generally used. The prin- 
cipal difference between it and the one shown in Fig. 1 can 
be seen in the seating control. In place of having the seat 
connected to the diaphragm, the tension of a spring within 
the chamber itself is relied upon to close the seat when the 
diaphragm is in its normal position. In Fig. 4 the same gen- 
eral scheme as in Fig. 3 is found, the only difference being 
that a fulcrumated arm is used to close the seat. Regulators 





of this style are very popular in Europe but few 
found in this country. Fig. 5 sets forth a slight 
seating arrangement. In those previously shown ; 
closed against the incoming pressure. In this ; 
seat is designed to close with the incoming press; 

The regulators here illustrated are used onl, 
different means for the control of gas under pressi 
without saying that the styles offered to the trad. 
ous and varied. The outward appearance may 
but taken as a whole all regulators in common 
one of the five principles just described. 

There are two types of regulators manufacty 
reduction of gases under high pressure, dependin 
nature of work to be done. The high-pressure ,, 
employed for heavy work where a great deal of ; 
and the regulator must pass it without much effo, 
vent its freezing. This type of regulator is used o; 
on large welding work. It differs from the low-p 
ordinary type in four distinct features. Generally 
a much heavier diaphragm which is smaller in diam 
ing it stiffer in every respect. The tension springs 
upon this diaphragm: are much heavier. The. no 
presses against the seat is much larger, to permit t! 
of a greater amount of gas. Then, too, a larger wor! 
sure gauge must be used, in order to read this high 
In the welding of metals, especially in steel, the ad; 
of the flame is a very important matter, and abso! 
pendable regulation must be had. This is not poss 
a high-pressure regulator and is not intended to b. 
larger the diaphragm, the more sensitive the regula 
this point should be borne in mind, and no smal! weldin, 
work attempted with the high-pressure regulator. Th, 
verse form of reasoning may be applied to low-pressur: 











. 5. A Regulator in = Fae Ee Set is Arranged to Close Wit! 
Pressure and not Against it as is the Case in Mos! 
Regulators. 


lators which have been used in cutting. They are very lik 
to be strained and satisfactory results cannot be expect: 
for they are not made for that purpose. Acetylene regulator 
are constructed much more sensitively than the oxygen reg 
lators, to take care of the lower pressure of gas and in 
sense might be called weaker, insomuch that the larger noz’ 
which passes the gas is closed or regulated by springs whi 
are not nearly as strong as in the oxygen regulator. For t! 
reason acetylene regulators cannot be interchanged wi! 
oxygen regulators for they will mot stand the pressur 
manded in the first place, and in the second place, wer 
small quantity of acetylene gas left in the regulator 
oxygen introduced, an inflammable mixture would be form: 
which is not advisable to have present, on account of its | 
plosiveness. In many instances oxygen regulators are ) 
out with copper or bronze diaphragms, whereas another met: 
must be used on the acetylene regulators, because acety'«"' 
gas attacks copper. Usually a German silver or rubber ¢ 
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phragm is used. On account of the lower pressures used in 
charging the acetylene cylinders, lower pressure gauges are 
wsed than on oxygen regulators. 


Before taking up the operation and repair features it might 
be well to mention why the high-pressure gauge on the 
acetyl ne regulators tend to deceive some operators. In 
acetylene cylinders an absorbent called acetone is generally 
i. which gives up the gas as required. A full cylinder can 
be used for some time without any noticeable difference in the 
gauge reading, and then, as it nears the empty point, the 
gauge reading will drop very perceptibly. It is therefore im- 
ossible to depend upen a high-pressure acetylene gauge as 
an index to the contents of the cylinder. The only method 


’ DiAPHRAGM PLATE 
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Fig. 6 AV Simple Method Used to Form a Diaphragm Plate to 
7 =" Overcome Certain Ailments. 


known to correctly check the amount of acetylene gas on 
hand is to weigh the cylinder. There are 14% cubic feet of 
acetylene gas to the pound, and when the net weight of the 
cylinder is given the contents can readily be figured. A tag 
bearing the net weight or figures which will permit its com- 
putation is generally found attached to each acetylene cylin- 
der. In the case of oxygen cylinders, there being no 
absorbent used, the contents of the cylinder is indicated on 
the high-pressure gauge. On the latest type gauge the con- 
tents will be shown by cubic feet, by pounds pressure and by 
atmospheric pressure, to facilitate the computation of costs 
by the operator. 














Fig. 7. Mustrating Just How the Yoke is Heated, When Solderi to 
the Diaphragm to Prevent Diaphragm from Becoming Annealled. 


As indicated earlier in this article, a regulator is a very 
delicate apparatus and should be subjected to as little abuse as 
possible. Sudden pressures under certain conditions and the 
presence of metal filings or dirt are the things to guard 
against. The seat and diaphragm are the parts that suffer as 
will be shown shortly. The correct procedure in connecting 
any regulator is as follows: Before attaching the regulator 
to the tank, the tank valve should be “cracked,” i. e. opened 
and closed quickly to blow out any dirt or foreign particles 
that may be lodged there; otherwise, they will be carried into 
the regulator seat and cause “creeping” or may close up some 
small passage along the line, which will impair the working 








of the apparatus. After connecting the regulator, all tension 
should be removed from the diaphragn springs by screwing 
out on the “cross-bar” (that is to the left), before turning 
on the gas. If a matter of 2,000 pounds pressure were admitted 
suddenly into any regulator that had the seat removed from 
the nozzle, there would be a sudden exertion upon the dia- 
phragm, which would draw the regulator seat up very violent- 
ly against the nozzle. If this action were not too great it might 
only crack the seat or perhaps groove it to such an extent that 
it would leak and a trouble known as “creeping regulator” 
would result. However, if the action were forceful enough, 
not only would the seat be injured but the diaphragm would 
be ruptured as well. If this occurs, good work cannot be 
expected because the flame will not remain steady and it is; 














Fig. 8. Regulator A tors or Fittings Used te Connect Regulators to 
Eye Having Different Fittings. 


therefore, necessary to take steps to rectify this abuse. As- 
suming that the seat is the only part affected the repair will 
be quite a simple matter. The back of the regulator is re- 
moved and after screwing in on the “cross-bar,” to remove 
the seat from the nozzle, the seat should be removed. In 
many regulators means are furnished so that a seat may be 
dressed off and then screwed back into position. In others 
the seat is loose and if one side becomes grooved or pitted it 
can be turned over and the other side used. Should the seat 
be cracked, then a new one must be procured. Seats are 
made of gallilith (compressed sour milk) casinite, hard rubber 
or fiber. There are other substances used but these are the 
most common. There is no excuse for a welder to be without 
a few extra seats. They can be purchased for a very small 
cost from any manufacturer of welding apparatus. Of course, 
if none are on hand, about the quickest way of making an 
emergency repair is to turn out a new seat from hard rubber 
or fiber on a lathe. 


Perhaps the diaphragm is only slightly affected. If it is of 
rubber a piece of packing can usually be found and a new dia- 
phragm cut out very quickly. Should it be of metal a differ- 
ent problem presents itself. Very often a temporary repair 
can be made by simply removing the spring plate casting, 
which is screwed against the diaphragm; give it a slight 
“belly” and then replace it. The “belly” will stretch the 
diaphragm slightly and remove any small kinks or buckles 
that may have developed. An easy way to introduce this 
“belly” is shown in Fig. 6. The pieces on each side of the 
plate and in contact with the vise jaws are made from differ- 
ent sized pieces of pipe. The dotted lines are very much 
exaggerated; the contour should not be more than one-six- 
teenth of an inch. When a metallic diaphragm cannot be 
repaired in this manner it is time for a new diaphragm. 


There is quite a knack in assembling a new diaphragm 
where solder is required, without annealing it. The yoke is 
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first removed from the old diaphragm and mounted on the 
new. It is held in place by the spring plate while soldering. 
This is best accomplished as shown in Fig. 7. It will be 
noted that the flame is not brought near the diaphragm. On 
the contrary, it is kept as far away as possible. By playing 
the flame on the upper portion of the yoke casting, enough 
heat is conducted to the base to melt the solder. Just as 
soon as the solder runs, the diaphragm is immediately 
plunged into water. When cool it is ready for mounting on 
the body casting of the regulator. It should be pressed into 
place very carefully to avoid denting. If there is any diffi- 
culty encountered in holding it flat, the seat holder can be 
screwed in position temporarily from the back. The soldering 
should be done with a fairly heavy iron and the quicker the 
better, for the chance for annealing will be reduced. Iteis 
considered good practice to heat up the regulator casting 
slightly before the soldering commences as it helps materially 
in speeding up. As soon as the soldering is finished the 
regulator is cooled off and is then ready for assembling and 
testing. 

In shops where welders are troubled with persons, not 
familiar with the apparatus, handling it, the chief attraction 
seems to always be the regulators. Invariably a curious per- 
son will want to see if the hands on the gauges are working. 
The “Cross-bar” will be screwed in and if nothing happens 
it will be screwed in still further and that’s the way it will 
be left. The welder upon returning to his torch will remem- 
ber that, as usual, he released all pressure on the regulator 
when leaving the outfit and will assume that it is still in that 
condition. When the tank valve is opened he learns different, 
but then it is too late, the damage has been done. One good 
way to prevent this tampering is to remove the “cross-bars” 
from the regulators when leaving the apparatus for any length 
of time. These serve as keys for locking the regulator and 
will insure them against injury from this source. 


Some regulators have a habit of vibrating every time a cer- 
tain pressure is reached. This is a very poor thing to let 
continue as the vibrations give a ramming effect to the seat 
and will tend to groove it. The cause of this trouble is the 
unbalanced condition of the regulator. There is a certain 
relationship exists between the diaphragm; the diaphragm 


spring; the chamber; the opening in the nozzle and the back — 


tension spring, if one is used. Manufacturers as a whole 
appreciate the bearing each of these parts have on the other 
and design their regulators accordingly. As a rule most 
vibrating can be found in new regulators. Assuming that 
the size of the nozzle, the seat and the chamber remain the 
same as when last inspected by the manufacturer it is safe 
to say that the diaphragm or springs have become what might 
be called “seasoned.” This may alter conditions very slightly 
but nevertheless enough to unbalance the regulator. To cor- 
rect this, remove the bonnet and place a thin washer of fiber 
or cardboard under the diaphragm spring. This is usually 
all that is necessary to stop the vibrating. Should it continue, 
a new diaphragm is recommended. 


Sometimes welders receive new regulators that leak. They 
naturally contend that it was shipped without being properly 
tested. All reputable manufacturers test their regulators, not 
once, but several times before shipping. Nevertheless the 
purchaser is many times justified in claiming that it leaked 
the first time it was used. What then has happened between 
the time it was tested and when it was placed in service? 
Most regulators have a cast body. Core sand or filings have 
been known to cling to the sides of the high pressure gas 
passage or lodge in some small nook and resist all attempts 
to remove with compressed air and rapping. They test all 
right and the inspectors pass them. In shipping they are 
given to the transportation company and the express or 
freight hands do what the compressed air failed to do; name- 
ly, they jar the sand loose. Therefore, the moment this par- 


ticular regulator has the gas turned into it. th: 
held in the seat and of course it leaks. To ,; 
proper working condition, remove the seat: ra; 
the regulator gently with a hammer; then blow 
oughly; clean off the seat and reassemble. 

“Use No Oil” is a slogan which can be found 
lators and gauges. This is to be particular, 
where oxygen is used. The greatest danger 4 
where oxygen comes in contact with oil in a co, 
When burning out carbon from gasoline engin. 
deliberately fed into an oily chamber and no part 
develops but let a small particle of oil or greas, 
regulator seat and immediately the oxygen strik 
bustion takes place. For this reason it is always 
oil away from all parts of any equipment wher, 
employed. In handling a regulator seat someti: 
oil comes off the hand to cause it to ignite whe: 
is turned on. 


There are many odd experiences to be had wit! 
To enumerate all of the possible things which mic 
and cite means for overcoming them would requir. 
in itself. Perhaps the most puzzling may be th: 
an oxygen regulator shows signs of life either jus: 
is turned on when lighting up a torch, or after th 
been turned off. In the first case if the acetyle: 
been turned on and light, the oxygen valve on th: 
be slightly open and although there is no pressur: 
gen line, there is enough oxygen left in the hos: 
combustible mixture with the acetylene that leak 
burning back to the oxygen regulator will result. V 
trouble takes place after the torch has been shut off 
the same condition can be found. Either the oxyge: 
the torch leaks or it has been left open. As the fla: 
off it pops out. This pop sometimes is in the nat 
“flash-back” and carries the flame past the oxygen 
the oxygen hose. It is recognized that fire can not bi 
tained in confined places unless oxygen is present. A: 
condition presents itself here. As the fire enters 
the inner lining, which is for the most part of pur¢ 
ber, ignites and continues to burn due to the presenc: 
oxygen. Once started the fire follows the oxygen 
hose and then enters the regulator. These are rar: 
They are only mentioned to show why it is so important : 
keep all parts of the apparatus in first class conditio: 
operate it correctly. 


Now in closing, for the sake of emphasis, a phras« 
the beginning of this article is now repeated. Regulators 
sensitive instruments. In fact, they are the most delicate | 
of any welding or cutting equipment. They must be tr 
with care and respect for an outfit can not function any 
ter than its regulators permit. With the proper understand 
ing and care they will serve long and faithfully but lacking 
such, their days will be numbered and they will be the sub): 
of much complaint. 


An exceptionally usable Foreign Commerce Handboo! 
just been issued by the Foreign Commerce Department 
the Chamber of Commerce of the United States. 


Within the space of 31 pages this publication condenses ° 
mine of information as to sources of service in foreign trad 
Its alphabetical arrangement makes it a handy reference wor 
for the busy exporter or importer. The book contains als 
list of the topics of national importance that are engagins 
the attention of the National Chamber’s Foreign Comme 
Department Committee under the chairmanship of Willis 1 
Booth of New York. 


As the first publication of its kind the handbook 
distinct need in foreign trade circles. 








TESTS OF STRUCTURALSTEEL WELDS 


How the Reliability of Welded Joints is Determined To- 
gether with Limiting Conditions of Various Types of Joints 
By E. S. Humphrys, Jr.+ 


APID growth of the application of arc welding to struc- 
R tural parts has inspired the writer to carry on a series 
of tests which would tend to show what reliability could be 
attached to this method of construction. Naturally, one of 
the first questions Was, “Why should the parts of a structure 
be electrically welded rather than riveted?” Analysis of 
this subject showed that great economies can be effected by 
the arc welding method and that, in addition, the necessary 
high quality of workmanship can as easily be obtained. 

To visualize the tests as they were conducted, it may be 
stated that first consideration was given to the lay-out of a 
building, 40x40x40 ft. In this connection it was found that 
the amount of time consumed in the drafting room, and the 
drafting room costs, would be approximately the same for 
the structure whether welded or riveted. In designing 
structural parts, when they are to be riveted together, tne 
size and position of rivet holes are shown; in designing a 
structure for welded joints, all such connections must be 
designated by shaded portions. Because at least two holes 
must be punched for each rivet, great saving is effected in 
the use of arc welded joints, where the cost of punching holes 
is almost entirely eliminated. Those familiar with this type 
of construction will appreciate that the cost of drifting en 
ters also, to a greater or less extent, and the elmination of 
this variable. expense is an additional argument in favor of 
are welding methods. 

Let us consider what would have been the cost of rivet- 
ing the structure 40x40x40 ft., then let us compare, with the 
figure thus obtained, the actual cost of construction which 
was done by welding. 


Structural steel used...... 39,334 Ib 
Welding Costs: sh “ 
165 welding hours at (average) 55c $ 90.75 
150 Ib. welding wire at 10c ; 15.00 56 
— - 0d.49 
Riveting’ Costs (estimated): uae 
Riveters, 78 hr. at $2.25 $175.50 
Rivets, 1800 at 1.235c...... 22.25 rs 
—— 197.75 
Notes: 
Wages of four-man riveting gang: $2.25 per hr. per gang. Esti- 
mated, 4500 holes for 1800 rivets. On a structure of this type it is 


estimated that there would be driven no more than 200 rivets per 
day by one four-man gang. ‘ f 

In this comparison no mention has been made of the fol- 
lowing items, some of all of which would enter into the final 
cost of the welding or riveting operation. 

Riveting: : 

Cost of template;.of prick punching holes; of punching holes, or 
of drilling and réaming them. 

Percentage of rivets lost of those ordered. aoe 

Cost of fuel consumption in the rivet heater; of air per cu. ft.; 
of making a hammer test on all rivets. 


Welding: 
Cost of fuel, in this case electricity, figured at so much per kwh-; 
of sand blasting surfaces about to be welded, to free them from 
rust or seale, a practice sometimes followed. 


Observations taken through the investigation show con- 
vincingly that at times fabrication can be conducted more 
easily and at greater convenience by using welding rather 
than riveting methods. Labor charges are reduced and time 
saved because no material need be handled twice; every- 
thing can be done in such a way that there is a minimum of 
lost motion, 


More fully to appreciate what constitutes a proper manipu- 
lation of. the are, the writer enrolled in the arc welding 
school of the General Electric Co., Schenectady, there tak- 


ing the. practical course in welding. This enabled him to- 


assist in supervising the welding of test pieces, in detecting 

any intentional carelessness on the part of the operator, and 
*Union College, Schenectady, N. Y. 
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at the same time in securing a full appreciation of the labor 
involved in welding a structural joint similar to one which 
ordinarily would be riveted. 

All the test data, which will be incorporated further along, 
relative to tensile strengths of various types and sizes of 
welds, were obtained in the testing laboratory at Union Col- 
lege, using for the purpose a 200,000-Ib. tensile machine. 

One important feature, which should be given considera- 
tion, is the relation between the total dead weight of a truss 
wholly welded and that of the same truss, riveted. A num- 
ber of tests and computations have shown that a welded 
truss of the same strength is appreciably lighter. Is not 
this fact alone sufficient reason why executives who are inter- 
ested in structural work should give careful attention to this 
fastgrowing and dependable method of construction? 

The intention of this article is not to point out any definite 
or standard method of fastening together structural parts 
preparatory to welding, since in the majority of instances the 
local company—assuming that this work is carried on under 
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a structural superintendent—will be in a much better position 
to recognize the most efficient ways of assembling jigs and 
clamps. For these reasons the endeavor: has been to ascer- 
tain only the true value of a welded joint as compared to 
that of a similar joint, riveted. 

An additional fact which should be mentioned before the 
test data are illustrated is this, that a welder and one helper 
together are capable of producing more work in-a given time 
than that which could be turned out in. the same time 
by a riveting gang, the latter consisting of from three to five 
men. 

Before undertaking this investigation, the writer had been 
under the impression that in all past structurally welded 
members far more electrode material had been applied than 
was necessary to make the joint reliable, and one which would 
withstand safely the stress to which it was subjected. This 
impression was substantiated later, as the results of test 
showed. 

The welded specimens were prepared at the General Elec- 
tric Co., under the supervision of W. V/ Lewis, structural 
supervisor, and welded by the departmental operator, W. 
Kutassy. The latter has been welding for the past ten months 
only, yet great dependence is placed on his efforts. I cite 
this fact, tht it may be realized that actual welding operations 
were carried On to give an average rather than a maximum 
value. 

All structural members used in the tests were taken from 
stock, and no especial preparation’ of the ‘surfaces to” be 
welded was made other than the cleaning of’ those surfaces 
with a small wire brush. What scale and other surface im- 
purities resisted the brush were allowed to remain. It is not 
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meant to infer, however, that there should be no treatment 
of such surfaces; in fact, a small, portable sand blasting 
equipment is recommended, with which may be removed the 
tougher and more objectionable impurities. 

The electrode or filling material used in joining the struc- 
tural members was a standard, commercial, bare wire, the 
approximate analysis of which is as follows: 

Carbon—low. 

Manganese—high. 

Sulphur—low. 

osphorus—low. 

Silicon—trace. 

The tests may be divided into two groups: 

1. Six preliminary tests, made to determine the approxi- 


~ ate 
® 
a 


cally demonstrated that the plates were too “ 
welds. 

A third test was made up similar to the op» 
except that in this instance two angles instead . 
used to connect the end plates. As had been for 
occurred bending in the specimen to an amount 
be readily noticeable and, quite probably, to afte. 
obtained. In this case the strength of the plates 
proved to be too much for the combined stren, 
welds, and the latter failed at 114,750 Ib. It is ; 
a greater pull could have been withstood had +! 
bending stress induced. It was desired to obtain ; 
of each weld per lineal inch, but, because of +) 
moment, this calculation was not made. 
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Fig. 2 


mate strengths of the different types of welds, in order that 
future joints might be designed with the strength of each 
fully developed. 

2. Five tests, following these, all being designed as nearly 
alike as possible, with the exception of the welded cross sec- 
tion, which was varied with the individual test. 

The first six preliminary tests may be further divided into 
two additional groups: 

a. Joints composed of two plates and two angles, or of 
two plates and one angle. 

b. Joints composed of four plates, as illustrated in the 
accompanying diagrams. 


Description of the First Six Tests 


One angle of dimensions shown in Fig. 1, was lap-welded 
in shear to two flat plates, one plate at each end of the an- 
gle. All welding areas or cross sections are indicated by 
shaded portions. This specimen was gripped in the tensile 
machine and pulled apart to determine the ultimate strength 
either of the welds, the plates or the angle. In advance of the 
test the prediction was made that the weld would go before 
either the plates or the angle. 

At 89,230 lb. the ultimate strength was reached. With the 
exception of a few small cracks, the welds were unharmed. 
Fracture occurred in the angle on a line approximately per- 
pendicular to the line of stress and was seen to be one of 
shear; in addition, the specimen bent in two directions, as 
would have been supposed. This gave no numerical indica- 
tion of the weld strength in shear, save that it was greater 
than that of the angle. 

The specimen in Fig. 2 was made up of four plates (two 
end plates and two cover plates) welded as before, in shear. 
Cover plates were used instead of one or of two cover angles 
because it had been observed in the preceding test that there 
was induced too much bending in the specimen to give ac- 
curate results. 

Under stress, the two end plates elongated and became 
deformed, until the ultimate strength of the two cover plates 
was reached, at 158,420 Ib., when the two later broke in shear, 
perpendicular to the line of pull. Again it had been graphi- 





Fig. 4 


In the fourth test, Fig. 4, two cover plates were weld 
in shear, to two end plates, as in the second test. By ysiy 
four plates welded together in this manner, the bending 
ment was reduced to a minimum, and the results ol) 
represent true values of shear. The breaking strength \ 
149,500 Ib. Four of the eight welds broke almost simulta: 
ously along a line parallel to the line of force and thr 
their approximate centers. Calculations shown elsewher. 
give values per lineal inch of weld, and for shear per squar: 
inch of welded area on a plane parallel to the length of ¢ 
weld. 


ig 


There was no designed difference between the fifth sp 


_imen, Fig. 5, and the one immediately preceding it, except th 


shorter lengths of weld were deposited in the latter instance 
This specimen broke as did the other, to give an ultimat 
strength of 116,320 Ib. The lineal strength, therefore. wa: 
equal to 9,685 Ib. per running inch of weld; that in the fourt 
test was 9,340 lb. 

In this and in the last test the weld metal was deposite: 
continuously in one solid bead; in test pieces of the secon 
group, which are yet to be described, each welded volun 
was made up of two beads, a small one running along th: 
line of intersection of the two welded surfaces, and a second 
one over the first and filling in to the required volume. F 
cross section of bead thus described, refer to Fig. 5-A. 

Fig. 6 shows that this specimen was designed to lx 
same as Fig. 5, save that the length of material deposite 
was as nearly as possible one-third that laid down in Fig. 5 
It was thought that this weld would not be one-third as 
strong as in Fig. 5, because of weaknesses at the beginning 
and at the ending of the beads, which would be more pr 
nounced in this, the smaller weld, thereby causing it to brea 
sooner. This was found not to be the case. 

On the contrary, the smaller weld was slightly more tha: 
one-third as strong as the longer weld, which, perhaps, wa: 
accounted for by the fact that in the shorter weld there wa: 
deposited a slightly greater proportionate amount of electrod: 
material than in the other. Further tests might prove tha! 
weld strength varies directly with the length of the we'd 
The ultimate strength of this specimen was 45,570 Ib. Fra: 
tures occurred in the welds, parallel to the direction of stress 
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It will have been noticed that, in the tests above described, 
uttle was given in Tegard to the computations for strength 
f§ welds. The main reason for making the tests was to de- 
‘ermine an approximate value for strength in shear of each 
type of weld so that, in designing further specimens, there 
would not be deposited so large an amount of electrode metal 
that the plates, and not the welds, would fracture. 


+ 


Description of Last Five Tests 


These five tests are grouped together because of the longi- 
-ydinal dimensions common to all. In Fig. 7 the dimensions 
shown are constant; those left blank vary with the type of 
specimen and may be,found further along. Welding is indi- 
ated by the shaded portions. 

In each of the five groups of tests about to be described 
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there were broken four specimens, all four being designed 
alike, making a total of twenty individual fractures. From 
the data obtained calculations have been made and conclu- 
sions drawn. The twenty test pieces were welded under 
the following conditions, as nearly as possible alike: 
Welded length, each specimen: Eight 3-in. welds; total, 2 ft. 
Voltage: Open circuit, 60; arc, 20. 
Steel: Structural, taken from stock 


Electrode: Standard make, of composition given above, diameter, 
in. 
1 


Size rivets: % in. used in calculations of relative strength of 
joint, welded or riveted. 


All test pieces were of the same longitudinal dimensions 
but, to secure the desired cross sectional areas of beads, the 
thicknesses and widths of the various plates employed neces- 
sarily varied, information for which is given in Table I. 


Table i—Specifications 
(All dimensions in inches.) 





Test ———Bead —— — Plates 
No. mace “rr No. Size 
8 bey ly 2 %x9 x4 
2 %x6%x3 
6 % uy 2 %x9 x4% 
2 %x6%x3%h 
9 % % 2 %x9 x4% 
2 %x6%x3% 
10 % % 2 %x9 x4\% 
2 %4x6%x3% 
11 y % 2 5x9 x4 
2 %4x6%x3% 


Throughout the course of the tests a careful measurement 
was taken of the amount of electrode material deposited and 
of the time required to weld each specimen. A glance at 
Table II will show that, as one would have expected, the 
amount of filling material increased as the cross sectional area 
of the bead was increased. This was not the case when the 
length of time taken to weld was observed; time did not vary 
directly, or even approximately, with the area of the bead. 

To be of commercial value, the strength of any one of a 


Table |i—Weliding Operations 


c———Electrode——, —— Time——_, 
Amount Rate 
Test Are Size, (Each Spec.) Total, (Lineal 
No. Volts In. Lb. Amperes Ft. In. per Min.) 
8 20 1.39 75 33.00 0.73 
6 20 0.966 175 19.87 1.22 
9 20 0.77 150 22.75 1.06 
10 20 0.551 150 14.25 1.686 
1 20 0.328 150 9.00 2.67 


centage. Our experiments demonstrate that, in this type 





number of welded joints may not vary from their mean 
value by more than a small and fairly definitely known per- 
of joint, the variations in strength are small and compare 
favorably with joints riveted in the usual way. The widest 
deviations from the mean occurred in test No. 8, where the 
plates were heaviest and where, in consequence, the beads 
were of the greatest cross sectional area. In four of the five 
groups of tests no one variation exceeded 2.2 per cent of the 
mean value; in the fifth (Test No. 8), the largest variation 
was 5.79 per cent. From this we conclude that the welded 
union is not the changeable quantity which some might 
expect it to be, but is fully as dependable and as strong as 
any other common type of joint. Table III lists the varia- 
tions as they were determined from tests made. 
































Table tii—Strength Variations 


Ultimate 
Test Strength of Weld Largest Percentage 
No. (Average, Lb.) Variation from Mean 
8 142,500 —5.79 
6 131,110 —1.22 
4 120,000 —2.20 
10 96,400 —1.73 
il 89,650 1,88 


It is interesting to compute the riveted strengths of the 
joints tested for weld strength and to compare these figures 
with those obtained from the breaking tests. It will be ob- 
served that these particular types of unions could not be 
riveted to give a strength equal to that of the same joints, 
welded. Only one rivet can be used in each section, and it 
cannot exceed a diameter of % in. 


Table IV makes the following assumptions: Ultimate ten- 
sile strength of mild steel ordinarily used in structural work, 
60,000 Ib. per sq. in.; rivet strengths, in single shear, 45,000 
lb. per sq. in.; bearing, 90,000 Ib. per sq. in. 


Our welds gave shearing values which varied, in intensity, 
inversely as the cross sectional area of the bead. In com- 
paring the calculated shearing value of structural steel with 
the observed values of the welds, a unit shearing value of 
45,000 Ib. per sq. in. was assumed as the ultimate shearing 
strength of the steel. Table V gives the shear for the five 
groups: it varies from 33,650 lb. per sq. in. in the weld of 
largest sections to 42,900 lb. per sq. in. in the smallest, indi- 
cating that, in some respects, a small weld is more eco- 
nomical of strength than a large weld. Based on the value of 


Table 1V—Comparative Strengths 


-—————Rivets_—_——____ Ultimate 
ai Calculates for Epates . Double Ww 
es q Nét, er Cent Shear Bearing th 
No. Lb. Lb. Effic. (Lb. per Sq. In.) 
8 180,000 135,000 75.0 54,000 “e-t00 142,500 
180,000 120,000 66.7 800 
6 169,000 131,500 77.8 54,000 49,250 131,110 
9 15g.500=aat0n tee 49.250 
q . ‘ 76.6 54,000 y 
» ee ae = 
, , 7 5 54,000 , 
ee ee 
¥ . 75.0 54,000 , " 
105,000 75,000 71.4 4 a 


45,000 Ib. given above, the calculated efficiency of the small- 
est—and of the best—weld, in shear, is 95.4 per cent. 
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Thousands of Users 


Sell REGO 


The finest kind of advertising is done by REGO users. 


Daily we get letters telling us that some experienced 
welder, or foreman, or superintendent who uses REGO has 
advised the writer to purchase. 


If a satisfied user is the best kind of advertising—and we 
believe it is—then REGO apparatus is daily being boosted 
_by an enthusiastic legion of REGO believers. 


REGO. torches are technically correct. They are con- 
structed upon a principle scientifically sound—U. S. Patent 
No. 1,301,044—and they are carefully constructed in a fac- 
tory with every modern machine, and by men trained care- 
fully through many years of construction work on gas appa- 
ratus. 


REGO torches eliminate the flash, use lowest pressures, 
materially decrease oxygen bills, and give a soft smooth 
flame, ideal for good welding. 


The REGO torch is the pioneer in the use of a lower oxy- 
gen pressure. Its constructors developed this principle. It 
will—and does—have imitators, but why buy imitations 
which are inferior in construction and which cost at least as 
much and in some instances more? 


The REGO line is complete. We have torches from $5.00 


up. Regulators from $11.00 up. Complete units from $7.50 
up. Acetylene generators from $175.00 up. Preheaters from 
$15.00 up. Our catalog illustrates and describes the com- 
plete line. 


Ifyou are interested in better welding, get our literature. 
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& 7 WELDING AND CUTTING APPARATUS 
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REGO “L” WELDING TORCH 


For Acetylene (tank or medium pressure generator) 


Many call this the “All-Purpose”’ torch, since it will handle every welding job from light sheet metal to 
heavy castings, and cutting up to one inch. 

Measures 22 inches over all. 

Furnished with ten (10) drawn-copper welding tips and one (1) cutting tip. 
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BALANCED PRESSURES 








GASES MIXING 
IN TIP 














SOFT WELDING 
FLAME 

















DRAWN-COPPER 
ONE PIECE TIP 











May be had with straight 


or angle hose connections. 


The famous R E G O Model L 
welding torch for all classes of work. 
Complete with 10 drawn copper 


SS eae $50.00 
a . 40.00 
Welding Tips, each.............. 2.50 
Cutting Tips (for cutting up 

en 3.00 








Our catalog illustrates, de- 
scribes and \prices a full line 
of welding and cutting torches 
ranging in price from $5.00 
to $75.00. 


ASK FOR CATALOG 
Na. 25 W. 








THE BASTIAN BLESSING COMPANY 


| WEST AUSTIN AVENUE AT LA SALLE STREET CHICAGO. 
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Table V—Shear 


Ultimate 
+—Calculated——, Weld 

Test Area, Strength, Strength, PerCent Actual Weld 
No. Sq. In. Lb. Lb. Efficiency (Lb. per Sq. In.) 

8 4.23 190,500 142,500 74.8 33,650 

8 3.60 162,000 131,110 80.9 36, 

9 3.18 143,200 120,000 83.8 37,730 
10 2.60 112,400 96,400 85.8 ° 
11 2.09 94,000 89,650 95.4 42,900 


Below is given an equation to show the length of bead re- 
quired to develop the full strength of the plates used in the 
joint: 

AT 
L = —— in which, 
Ss 


A is cross sectional area of plate, or plates, in sq. in.; T 
is ultimate tensile strength of plates in Ib. per sq. in.; S is 
strength per lineal inch of bead, which varies with the size of 
bead used, and which may be taken from Table VI; L is 
total length of bead required to develop full strength of 
plates. 




















* 
Jomo oo wns fe fnn- == -=- =O) AYA 
PO aan. aed “ole 3 Se --6 *- > tre 
ae x aa i a 
, i Jil hi . 
= 
/ Plate ; 1 Plate 
‘2 Plates 
Fig. 8 
Table Vi—Cost Data 
Cost per 
Test Bead Size, Lb. per Total Time, Total Cost, 1000 Lb 
No. In. LinealIn. ,. Min. c. C. 
x # x% 11,870 33.00 33.00 2.78 
6 x *% 10,925 19.87 19.87 1.82 
b %x% 10,000 22.75 22.75 2.28 
10 %x% 8,030 14.25 14.25 1.77 
11 yx 7,470 9.00 9.00 1.21 


Results are given in Table VI of computations which de- 
termine the labor cost of depositing a length of bead which 
shall have a resisting strength of 1,000 Ib. To simplify com- 
putation in this illustration, the welder’s wage is assumed as 
60c per hr. It will be seen that these costs vary in no regu- 
lar manner, and that the weld of smallest section is the most 
economical of the five shown. 


Knowing that a large number of tests had been made to 
determine the strength of butt and of lap welds, within each 
of which is found tension, compression, or shear, or a com- 
bination of two or more of these forces, the writer resolved 
to assemble test specimens which would give as nearly as prac- 
ticable a pure shear. The foregoing experiments have been 
performed to this end. Our test data is limited and is not 
capable of exterpolation, but we believe that what we have 
available is indicative of the possibilities of structural welding 
in a rational and scientific manner. The writer is indebted 
to Prof. Frank P. McKibben, Union College, for his interest 
in the work, and for, his many suggestions, and to B. C. 
Tracey, General Electric Co., for his assistance in furthering 
the progress of the experiments and in the preparation of this 
manuscript.—The Iron Age. 





FALL MEETING AMERICAN WELDING SOCIETY 
October 2, 3, 4, 5, 1922, Chicago, Ill. 
PROGRAM 
Monday, October 2, 1922 
Committee Meeting 
Afternoon Session 
Western Society of Engineers, 1735 Monadnock Block. 


2:00 P. M.—Committee on Specifications for Steel to be 
Welded—W. J. Beck, Chairman. 





September 


Tuesday, October 3, 1922 
Committee Meetings and Technical Sessions 
Morning Session 
Western Society of Engineers, 1735 Monadnock Bp) 
10:00 A. M.—Electric-Arc Welding Committee—H. 
bart, Chairman. 
Gas Welding Committee—S. W. Miller, Chairman 
Afternoon Session 
Western Society of Engineers, 1735 Monadnock B} 
2:00 P. M.—General Properties of Cast Iron in so fa; 
Affects Its Weldability. 
Note: Report prepared jointly by Gas, Electric & 
mit Welding Research Committees. 
Gas Welding of Cast Iron—S. W. Miller, Union Ca 
& Carbon Research Laboratories. 
Thermit Welding of Cast Iron—J. H. Deppeler, 
Engineer, Metal & Thermit Corporation. 
Evening Session 
Western Society of Engineers, 1735 Monadnock Blo 
8:00 P. M.—Electric-Arc Welding of Cast Iron—Wn 
mack, Vice-president, Davison-Namack Foundry | 
(Discussion of above papers.) 


Wednesday, October 4, 1922 
Committee meetings. 
Morning Session 
Office of H. J. Cook, Sec’y, Chic. Sec., People Gas Bid; 
10:00 A. M.—Executive Committes American Welding 
city. 
Western Society of Engineers, 1735 Monadnock Bloc! 

Committee on Training of Operators—J. C. Wri 
Chairman. 

Joint Session American Electric Railway Association 
American Welding Society. 

Note: Guest badge and credentials for joint session wit! 
the A. E. R. E. A., may be obtained at the Weste: 
Society of Engineers, 1735 Monadnock Block, Tuesda 
afternoon and evening. Be sure and get your badge, 
as admission to Municipal Pier is by badge onl) 
(Members of the American Welding Society are als 
invited to attend all sessions of the Aerea.) 


Afternoon Session 


Municipal Pier, Congress Hall, Engineering Room 

Note: A meeting of the Way Committee of the Aerea a 
2 o'clock, P. M., precedes the joint session and mem 
bers are invited to attend. The joint session begins 
at 3 o'clock, P. M. 

American Welding Society and Needs for Research and 

Standardization—C. A. McCune, President, America: 
Welding Society. 

American Bureau of Welding and Organized Research—\W1 
Spraragen, Secretary, American Bureau of Welding. 
List of Welded Rail Joint Problems and the Work of th: 

Welded Rail Joint Committee—E. M. T. Ryder, Way) 
Engineer, Third Avenue Railway Systems. 
Applications of Welding, Electric, Gas and Thermit, in th: 
Electric Railway Shops—J. S. McWhirter, Supt. of Equip 
ment, Third Avenue Railway Systems. 


Thursday, October 5, 1922 
Committee Meeting 
Morning Session 
Municipal Pier, Congress Halli, Engineering Room 
10:00 A. M.—Committee on Welded Rail Joints—G. K. Bur 
gess, Chairman. 
Note: All members are requested to meet at Hote! Mor 
risan, Wednesday evening, at 6 P.M. sharp, for a ge! 
together dinner meeting. 








ARC WELDED RADIO TOWERS 


Simple Design Permits Cheap Construction — Main Mem- 
bers of Steel Pipe with Sleeve Joints — Rod Diagonals 
By H. S. Bear* 


WO welded radio towers _ 

150 ft. high, largely made 7 

steel pipe, were built last 
vear at Peking, China, as part 
of the wireless “installation at 
the American Legation Guard. 
[he station consists of one 
30-kw. are transmitting set 
and a triangular antenna sup- 
ported by three steel towers. 
The main tower, 300 ft. high, 
situated in the Legation Guard 
compound, is of structural 
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of the wind acting on the tower 
itself. Second, pipe sections 
give nearly perfect columns, 
having the greatest strength 
possible with a given amount 
of metal. Third, the details 
are so arranged as to make use 
of nearly all scraps resulting 
from the cutting of the main 
members. Fourth, electric 
welding is much easier, quick- 
er and cheaper than riveting, 
on work of this nature, and if 
properly done it is just as re- 
liable as riveted work. Fifth, 








: . . 
Yards and Docks, U. S. Navy =: 3*@, ar a the use of material of light 
Department. It was fabri- i Bar 2"x'/2%3 oond weight permits the easy erec- 
cated at Pittsburgh by the ' $36. 5400 16¢ Detail phe: tion of long shop meee. 
Pittsburgh-Des Moines Steel  ; ,°>- ee Sixth, the finished tower has 
Co., and erected by Etablisse- | 423¢ ee smooth, easy lines and offers 
ments Arnoult, of Peking, en- ye 5"P ‘ ) a pleasing appearance. : 
tirely with Chinese labor, the ety, * Enlorged Detail The deatvactees “Of using 
erection being completed in 8 3 ¥ MA bleed standard pipe sections is tne 
2% months. The two other “arg Tn. aemteiealy ate anti pnerys Ay npn snr pea thinness of the metal. On this 
towers, which stand on the ; Sade ection inane account great care must be 

5 wil v «, 4000- . ois . . 
top of the Tartar Wall, are ae . Shs edtb bite tga fy ple he taken in the original painting 
only 150 ft. high, and were (other rational One Face the pipe as well as in later repainting. 
built by electric-welded con- It would probably have been 
struction. Welded Radio Tower in Pekin, China. better “to have used no pipe 

Tartar Wall is 14 mi. in 


length, in the shape of a rectangle 4 mi. long and 3 mi. wide, 
and encloses part of the city of Peking. This wall averages 
approximately 50 ft. in width at the top and 30 ft. in height. 
It is constructed with brick sidewalls with a batter of about 
1.4 and yellow clay filling. Note that all dimensions are ap- 
proximate because, Chinese custom, the wall does 
not maintain definite lines except in a general way. Part of 
this wall forms one boundary of the American compound. 
The two towers are spaced 320 ft. ope and have a total 
height of 178 ft. above ground. 

The requirements in this case were: (1) To support a hori- 
zontal antenna pull of 3,000 Ib. at a height of 150 ft. above 
Tartar Wall; (2) to use a_ limited ground space (guys were 
not desirable); (3) to construct a permanent support; (4) to 
use a limited amount of funds; (5) to construct within a 
limited time; (6) the structure to present an aesthetic ap- 
pearance, 

Safety was of first importance because of the proximity of 
residences and quarters. Items 2, 3 and 6 eliminated the 
guyed wooden mast. There are no structural-stee! fabricat- 
ing shops in Peking, so that items 4 and 5 eliminated a 
structural-steel tower. After experimenting and estimating 
costs, the design as per Fig. 1 with a few exceptions was 
adopted. Ideas which were gained by experience in the 
coustruction of these towers are incorporated in the revised 
design. 

There are several distinct advantages to be found in the 
design and construction of this tower. First, all members of 
the tower are round and hence they offer a relatively small 
resistance to the wind, which is important as a great part of 
the stresses produced on such a tower is caused by the force 


*Lieutenant, Civil Engineer Corps, U. 
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S. Navy, Great Lakes, Ill. 


under 2%-in. size. 
Local conditions governed the design of the foundations 
and the top piece. Under other conditions both designs 
might well be changed. 


Costs and methods of construction in China are no criterion 
for similar construction in the United States. Steel ma- 
terials in the open market cost from two to five times as 
much in the United States. Skilled labor per man per hour 
is about one-tenth of the cost of American labor, but when 
quantity of production is considered it is very little cheaper, 
and when quality is considered it is not as cheap. Un- 
skilled Chinese labor is about one-fifth of the cost of Amer- 
ican unskilled labor. However, in the way of general in- 
formation the following figures may be presented: The two 
towers, including foundations, all materials and labor and 
painting, cost the U. S. Government $10,000. Shop work 
was started on Feb. 15, 1921, and the work was completed 
on June 15, requiring a total of four months on two towers. 
The second tower, after gaining experience on the first, was 
completely assembled in position in seven days and com- 
pletely welded in another seven days. 

Etablissements Arnoult, of Peking, a French-American 
company employing only Chinese labor, was the contractor 
for the entire work.—Engineering News-Record. 





It has been decided to postpone the Get-Together Luncheon 
of the Compressed Gas Manufacturers’ Association until the Octo- 
ber meeting of the Executive Board. This decision is due to the 
desire to have for presentation at that meeting complete results: 
of important work now in progress at’ three laboratories. The 
September Board meeting will be held as usual at the secretary's 
office, but will NOT follow a luncheon of members. 
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The Welding Encyclopedia 


i announcing the Second Edition of The Welding 

pedia the publishers make grateful acknowledgment to +! 
minded practical men in this industry who have contri! 
generously to it from their experience. The most casual 
cannot fail to observe that the information it contains ha 
almost directly from the men on the job. Many of the pr 
discussed are found to have several solutions, all of them 
and proven successful, so the reader can select one best 
to his own conditions. No single source could have supplic 
this information. The volume actually presents opinions an, 
periences supplied from every corner of the welding 
It is truly the welder’s own book. 


a 


ut 


nd 





Keep up the Service Organization 

UST as long as welding schools are so few and far bety 

the manufacturers’ service organizations will continue t: 
vital necessity. At present the user of welding is largely de; 
ent on his own resources for the training of his operators 
he needs all the expert advice he can get. The servic: 
brings to each welding department he visits a wealth of we! 
information gathered in the course of his daily routin: 
makes the department a little wiser, a little more efficient. a 
little better satisfied for his visit. Incidentally he tinds 
for additional equipment, and creates additional respect fo: 
welding processes. It will be a long time yet before enough 
vision has been made for training welders so that th: 
man can be called in from his job. 


Sectional Research 


Cy of the most important subjects before the Fall m 
of the American Welding Society at Chicago is the dev: 
ment of a program for research work to be carried on by 
various sections. It is felt that every local section should 
actively interested in at least one research problem so that 
society as a whole can accomplish more results along thes 
in the course of a year. The results as reported by the sect 
research committees will of course be available to all mem). 
The cumulative result of such a program worked to its log 
conclusion will be a great fund of valuable welding informat 
at the disposal of every member. It. is hoped that all firn 
who are desirous of seeing research work done on particu 
problems as well as all firms who can supply facilities for n 
ing tests and investigations, whether members of the society 
not, will be present at the October meeting to confer with 
committee on research. 


Is Your Shop Equipped 


_ few shops try to get along without at least one mak 

shift. One will use a cumbersome chain block instead of 
good traveling hoist, anether will carry all work to a stationar 
grinder istead of buying a portable one, a third will waste hal! 
its time with inefficient preheating devices. The complete! 
equipped shop has them beat on at least one operation on ev 
job. It is genuinely profitable to have a complete equipment, | 
cause it means being thoroughly organized. A welder should wal! 
into his shop once in a while and look it over as thotigh 
intended to buy it, then decide what he would buy for it 
make it satisfactory. Also, visits to other welding shops 
result in acquaintance with new items of shop equipment’ whic! 
are worth having. While it is true that every piece of equi 
ment costs money it is also true that any labor saver is als 
a money saver and will go on paying dividends after it has sav: 
its cost. . ye 
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A RUSH JOB 


Prest-O-Lite’s unrivalled service 
fully cares for the steady demand 
or the emergency need. 











Fifty-four plants and warehouses, 
linked together, provide the neces- 
sary flexibility. 


Each Prest-O-Lite user looks, 
to his nearest District Sales 
Office, not merely for arrange- 
ments to adequately cover 
acetylene needs, but for help- 
ful co-operation and advice on 
any matter involved in the 
use of acetylene. 


Prest-OMite 
DISSOLVED ACETYLENE 


DISTRICT SALES OFFICES 

Atlanta Buffalo Dallas Milwaukee 

Baltimore Chicago Detroit New York St. Louis 
Boston Cleveland Kansas City Philadelphia San Francisco 






THE PREST-O-LITE COMPANY, INC. 
‘ General Offices: Carbide and Carbon Building, 30 East 42nd Street, New York 
Balfour Building, San Francisco; In Canada: Prest-O-Lite Company of Canada, Limited, Toronto 
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ARC WELDING ON LOCOMOTIVES 


Welding Failures are Shown to Be Due to Improper Applica- 
tion of the Process Rather Than to Any Fault of the Process 


By C. W. 


LECTRIC are welding, as we all know, is of compara- 
K tively recent origin, and as we believe in the American 
Welding Society is just in its infancy. As in everything else, 
we no sooner discover or perfect a new method, but what it is 
immediately subjected to abuse. 

Electric are welding is now indispensable in a large num- 
ber of our industries and will continue to increase in import- 
ance and efficiency. It will increase more rapidly if we all 
strive to eliminate the abuse that is brought about by care- 
lessness, ignorance of limitations, and lack of interest. 


Fig. 1 Fig. 2 


There is considerable discussion and differences of opinions 
as to just what should or should not be welded. It is undoubt- 
edly true that in all processes of autogenous welding that 
an intense local heating is unavoidable and that in the cooling 
there is liable to be a certain amount, of locked up stresses 
in some jobs. 


Now the question I would like to have answered is: are 
these locked up stresses great enough and so menacing as to 
warrant the discontinuance of a large amount of our welding? 

It is undoubtedly true that different locomotive parts that 
have been electrically welded have since failed, some after 
long and very hard service. Similar parts that have never 





Roberist 


from locked up stresses, fatigued metals, faulty or 
castings and forgings, or by the inefficient and careless y 
or supervisor. 

In electric arc welding, as in everything else, ther: 
itations, and an efficient supervisor will know these limi: 
and will refuse to go beyond them, as he knows such 
only leads to the condemning of the entire practice of el, 
are welding. It therefore follows that to have efficient ; 
vision your supervisor must have co-operation. 

The greatest causes of failures are the inefficient and 





Fig. 3 


ferent workmen and the little heed taken to have a perf: 
clean and properly prepared job; although suitable eq: 
ment and proper electrodes for the work at hand should : 
be overlooked. Your finished result, I might say, is 90 
cent operator, 10 per cent equipment and materials, w! 
preparation and operation are about a 50-50 break. )\ 
cannot get thoroughly satisfactory results no matter how go 
your welder’s ability may be, if the work is not first prope: 
prepared. 





Our men on this work with which I am most familia: 





been welded have failed also. I refer to such parts as cross- 
heads, pistons, rocker arms, valve yokes, guides, link motion 
parts and similar machinery. 

Let us investigate these failures thoroughly and without 
prejudice or partiality, and find out if the failure was caused 


*Presented at the April, 1922, meeting of Pittsburgh Section, 
A.W. S. 
+Welding foreman, Pennsylvania Railroad, Columbus, Ohio. 


Fig. 5 


welders; they are able to do all kinds of autogenous welding 
They are men who started at the bottom and were retainc: 
because of their ability and interest in welding. They ha‘ 
become proficient in all prases of electric arc welding and ox) 
acetylene welding. They are welding operators, which is an 
should be recognized as a trade in itself; a trade in which 

man should receive instructions and serve an apprenticeshi 
just as a boilermaker, blacksmith, machinist or any oth 
craftsman. Just because a man is any one of these craftsmen 
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Give a good welder the right arc welding equipment— 
and just watch the sparks fly! 





G-E Portable Arc W Sets 
ready for shipment to a Western 
railroad 


“Good news, Tom! 


your next outfit’s a G-E”’ 


“That’s the talk, Mr. Burns! I'll show you 
some real welding with that set. It’s like put- 
ting an old pal on the job with me— you know 
I had one in the other shop, and hung up 
a record for good, strong welds.” 


“No wonder you wanted a G-E on this job.”’ 


“Check me as often as you like on its making 
good—steady arc easy to hold, good penetra- 
tion, welds overhead slick as new metal—saves 
you money all the time.” 


ing S ke the b d the weld . . 
eiascast Gteenes tsoieer osu And ony reason for Dick and Harry use G-E arc welding sets same 
kicks 


as Tom—and they’re glad to speak right up 
about them too. Bulletins describing G-E 


welding equipment and the G-E welding school — 
sent on request. Write our nearest office. 


General@Electric 
coicne Company wens -- 














_— 


$gemt, Tg ot 





far from being an intelligent or rational reason why that man 
should be called a welder, given the welder’s rate of pay and 
set to. work. This is one of the chief reasons why today wé 
have so much inferior work for which electric arc welding 
is being condemned. It should be the incapable operator and 
not the method that should be condemned. 

Your craftsman may become a welder operator after he has 
received instructions and served his apprenticeship (if he has 
the ability), and-he may be able to master all phases of elec- 
tric arc welding and oxy-acetylene welding, such as firebox, 
boiler, machinery and equipment work, in the round house, 
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in the metallic arc, or your metallic arc in this c 
and one-half (4%) times as much as the carbon. If on 
fourth (4) of an inch of finished metal is desired the 
ence will be only about 3 to 1. 


ase cost 


With the carbon arc we use a % in. rod and in th, 
arc a ye in. or % in. rod. 

Fig. No. 3 shows how easily electric arc welding 
and is condemned. It shows a crosshead that cam: 
round house after its run. You can see just what'| 
You will notice that in the repairing of this job that 1 
ture was not followed to its end, but had been “Ve. 





Fis. 6 Fig. 7 Fig. 8 


back shop, yard or road. However, he will not acquire that 
ability in its entirety in six (6) days, six (6) weeks, or six (6) 
months. It takes perservance, endeavor, and actual experi- 
ence, and lots of it, to make a thoroughly reliable welder oper- 
ator. They are not made over night: 

We employ both the carbon and metallic arc process and 
find very large and ever increasing field for both methods. 
The figures will give a slight idea of a few of our different 
operations. 

Figure (No. 1) shows a cross section of a crosshead guide 
which was built up so as to finish % of an inch higher than 
the worn surface. This was done by making two runs of 
metal with the carbon arc. You will note the very uniform 
change of structure and heat penetration caused by the two 
runs of the arc in the original metal adjacent to the weld. 


The scleroscopic test for hardness showed the welded metal 





Fig. 9 Fig. 10 


to be much softer than the original steel which has a carbon 
content of about .55, while the filler rod conformed to the 
American Welding Society's specifications and contained .18 
carbon, I have been pretty well convinced by these and other 
tests that an electrode should be used in most cases with a 
chemical analysis that will give you in the weld metal an 
analysis similar to that of the original metal. 


Fig No. 2 shows a similar cross section as the previous 
slide. This was welded-by the metallic are process. Note 
the uneven line of penetration and the more pronounced and 
varied change in structure of the origthal steel. I might 
add for the information of those unfamiliar with the two meth- 
ods that the cost of labor per. inch is less than four (4) mills 


in the case of the carbon arc as against eighteen (18) mills, 





and welded where no fracture existed, About six (6) n 

later I traced this case down and*found that an engine | 

foreman had ordered the crack partly Veed out, welde: 

and sent out. It got as far as the first inspection point 

it left the point where the repairs were made. I then took 

acetylene cutting torch and cut out a piece of one (1 

wide each side of the weld. Fig. No. 4 will show you 

found. You will note that the fracture had been Vee: 

just 4% the thickness of the casting, welded over and 

out. It is simply suicide to put out such work, you must 
out the crack entirely and clear through. If your oris 


casting broke in service what do you expect out of a 
such as this?! The original casting at this point whe: 
with the acetylene showed a very porous and badly oxi 
metal. Even had the original crack been Veed out prop 
and welded carefully it would have failed as you will not 


Fig. 11 





small crack which extended from the inside, where it wo 
not have been found. Here then would have been an oppo: 
tunity to condemn electric arc welding and failure might 
attributed to locked up stresses. I might add that this cross 
head had seen considerable service as the crosshead pin ho! 
had been filled in by the metallic arc process and rebore: 
and this is never done until after numerous machining 
increased the diameter of the hole to the limit. 

Fig. No. 5 shows the same crosshead after being welded b 
the carbon arc process. 

During the war when supplies were scarce, most any m 
erial that could be obtained was used in electric arc weldin: 
and I believe from the appearance of some of our wor! 
today, this condition «is still permitted to exist at som: 
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places. This should not be tolerated for proper and suitable 
electrodes and materials go a long ways toward producing 
satisiactory results. 

Fig. No. 6 shows the truth of this statement in the matter 
of suitable electrodes for carbon arc welding. Electrodes one 
nd two are % in. in diameter; both were placed in the holder 
‘aw to extend through four inches; both were used constantly 
fer 20 minutes under same voltage, amperage, and other 
conditions. No. 1 is a carbon and No. 2 a graphite electrode. 
fhe carbon decreased in length 1% in. and in diameter to 4% 
‘n. and burnt off'the holder jaw as you will note, while No 





Fig. 12 
2, which is graphite decreased in length 1% in. with a gradual 
taper and the holder jaw was not affected in the least. No. 3 
is a 4% carbon, somewhat denser than No. 1 carbon. This 


lasted just 15 minutes (under same conditions as Nos. 1 and 
2), when it dropped through the holder jaw having decreased 
¥% in. in length, also in diameter and burned out the jaws 
as you will note. A graphite electrode will carry your cur- 
rent in a straight even flowing arc with practically no whip 
ping or spluttering of the flame, while a carbon electrode is 
unstable, will whip and twist and give a constant spluttering 
and squealing arc. Graphite electrodes keeps your welder 
operators amiable and contented and pays big dividends in 
the amount of work accomplished and the amount of elec- 
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sheets. Both appear on the face or outward appearance to be 
welds. But electric arc welds like men are 
not always what they appear outwardly. Note the uniformity 


of the welded metal in these two (2) specimens. 


very successful 


The result obtained in the two specimens can be seen from 
Fig. No. 8 which is a cross section view of these same speci- 
mens. Notice the the electrode is forced 
through the % in. opening and how-it forms both corners of 
the “V” into a seam resemblifg a rivet head, also note the 
small amount of metal that is required to fill the “V” and 
properly finish the seam. 


how metal from 


This is the ideal prepared seam as 





Fig. 13 Fig. 14 


it requires a minimum amount of electrode or added metal, 
and a minimum amount of heat which is of great importance 
in all firebox work. While the % in. opening as you see 
requires an excessive amount of welded material, and there- 
In the % in. opening or even % in. 
opening you cannot, unite the two sheets with one run of 
your electrode as in the % in. opening, but must first make 
two or more runs on your lower sheet in order to make the 
opening small enough to unite the two sheets. The side and 
door sheets being of from ¥s in. to ¥% in. steel gives you a 
very narrow surface on which to build up, with the result 
that your inside corner is melted off and your metal after 
the first run will be very hard to control and as you are not 
able to see the back get results similar to the 


fore, excessive heat. 


side, you 


above. 


Fig. No. 9 is an enlarged view of electrically welded side 





Fig. 15 


trodes and holder jaws saved to say nothing of the superior 
quality and even flow of metal. 

We will now pass on to the metallic arc process as we use 
it in firebox work. Every welder operator considers himself 
your best welder, but an efficient supervisor knows his men 
and uses them according to their ability. When so much 
depends on'a sovnd and thorough weld as in firebox work, 
employ only your highest trained men, men that have proven 
themselves by the actual result of their test stubs and whose 
ability is known* beyond a doubt. 


th 


Here perhaps more forcibly 
an in any othér work, except flues, comes up the question 
ol proper préparation before welding. if 
Fig. No. ? gives a view of the fire side of two (2) firebox 
ide sheet seam welds, both beveled to a 45 deg. angle, one 
ith a % in, the other with a % in. opening between the two 


Fig. 16 


Fig. 17 


sheet seams with 45 deg. bevel and a &% in. opening. Note the 
rivet head effect of the seam and the line of heat penetration 
or change in structure of the parent metal. 

Fig. No. 10 is a % side sheet the seam of which is being 
electrically welded. You can readily see the process of the 
two runs of the electrode, which completely finishes the 
seam. With a 45 deg. bevel in the two (2) sheets with a 
4% in. opening, the welder is able to completely unite the two 
sheets and fill in about one-half of the “V” with the first run 
of the electrode. Care must be taken not to proceed too 
rapidly, So as to avoid an excessive amount of heat in the 
two sheets. Proceed slowly and weld thoroughly with your 
first run and you will never have one of these seams crack 
for you. The iron oxide (that has formed) should be com- 
pletely brushed away with a wire hand brush, using a hand 
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hammer and chisel to remove any slag that has been formed 
on the edge of the “V.” The second run of the electrode 
should completely fill the remainder of the “V” reinforcing 
the weld about ys of an inch and extending beyond the two 
edges of the “V” about % in. 

Prepare your seams in a straight line, but in door collars 
and all patches, studiously avoid square corners. Fig. (No. 
11) illustrates a side sheet patch. Fig. (No. 12) shows the 
practice in welding in a door hole collar. 

No electric arc weld is as strong as the original sheet for 
the simple reason that the metal deposited through the arc 
is necessarily a cast metal, while your sheets are forged or 
rolled steel. Therefore, the more thorough your preparation 
of tha sheets and the less welded material in your seams, 
the stronger your finished job. Use a % or sb electrode, with 
the chemical properties about as follows: 


Carbon not over 0.18 
RS ESS ae IE 0.64 
Sulphur and phosphorus .............................-..--.- 0.05 


Electric arc welding gives a stronger seam than riveting and 
there is never any future work necessary, such as caulking. 





Fig. 18 


Your riveted seams give about 60 per cent of the strength of 
the original steel, while I have gotten as much as 96 per cent 
in an electric arc weld. 

I have a test report here that I want to give you just to 
show what results are possible in metallic electrode welding. 
These tests coupons were welded under the same conditions 
as I have described in the firebox, seam welded and are the 
results obtained by three of my welders. 


Specimen Elongation Load Pounds Efficiency 
in 2 in. per sq. inch 
i 6.5% 42,700 
2 8.5% 52,800 
3 5.0% 47,600 
Avg. (above) 6.7% 47,700 86.7% 
Avg. (3 others) 7.0% 51,400 93.5% 
4 8.0% 51,900 
5 8.0% 53,300 
6 7.0% 51,400 
Ave. (above) 7.7% 52,200 94.6% 


The original tensile strength was 55,000 per square inch. 

These coupons were % in. boiler steel which were shaped 
smooth before testing, leaving no welding reinforcement. 

These tests were made at the Ohio State University by 
Professor D. J. Demerest, Professor of Mines and Metal- 
lurgy. 

Now the next question in your mind, no doubt, is what is 
the cost in comparison with a riveted seam. I will say in 
so far as I have investigated, that to rivet in these seams 
(labor and material) it will run from 90c to $1.25 per lineal 
foot, while with the metallic electrode these seams, electric 
energy at 3c per k. w. hour (140 amperes at 92 volts or 22 
volts across the arc), will cost per foot, .09c, # electrodes at 
7.5c per lb.; per foot, .05c; 25 min. time for welder operator 
(a) 50c per hour; per foot, .2ic, making the entire cost per 
lineal foot 35 cents. 
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The question of proper procedure and method of fy, 
ing is an open one and perhaps some of you may 
with me on the subject. I am not prepared to say tha 
method we pursue is best, but am simply going to giv. 
few facts as I have found them. 

First, last and always, I am talking and insisting on 
preparation before welding any job, and in flue welding . 
liness and proper preparation are the first considera: 
If your flue sheet is a new one, sand blasting thorough 
give you a clean sheet, if an old sheet and one that has 
welded before, the previous weld must be chipped clea: 
the sheet. Place your copper ferrules so that after ; 
them in place they will set back from the fireside of th, 
about Ye of an inch. This will leave your copper ba 
enough so that when the flue is expanded and beaded 
the copper ferrule will not interfere with your weld 
your flues in the usual manner, leaving the small flues . 
through the back flue sheet about ¥ of an 
superheater flues 4% of an inch. 


inch at 


The boiler is then given the regular hydrostatic test 
leaking flues tightened for if your flues are not tight 





Fig. 19 


sheet before welding, they will not be after. Keep oil 
off the flue bead and sheet. Now sand blast y 
flues and sheet clean of all dirt and scale, bead down \ 
flues tight against the sheet, or your beads will burn off 
welding, fill your boilers with water and you are ready 
weld. 

Start at the top of the sheet and progress downward, 
ing each flue at the bottom, progressing first up one sid: 
then the other, meeting at the top of the flue. Weld first t 
your flue sheet out from the flue bead the thickness of you: 
welding wire or # of an inch, then by a weaving movement 
weld to the crown of your flue, bead back and forth until 
you have completed the flue. This will give you a strong 
weld on the sheet and enough metal on the flue beads t 
protect them. 


grease 


Fig. 13 shows you a 2-inch flue, welded with % inch ek 
trodes, using 140 amperes and 21 volts across the ar 
this case the copper ferrule was properly set so as not t 
interfere with the welding. The flue beaded down tig! 
against the sheet. No oil or grease was used on the flu 
sheet and the sheet was cleaned with the sand blast. [h: 
boiler was then filled with water and welded. This flue wa: 
then sawed horizontally and the strip of flue bent bac! 
and forth and finally broken off by a hand hammer and 
chisel. Notice how smooth and uniform the weld is applied 
in tRis case. 

Fig. No. 14 welded under the same conditions as the pr: 
vious flue, excepting no water was used in the boiler. Ther 


was no oil or grease on the sheet or flue and copper ferrule s: 
placed as not to enter into the weld. Note the clean meta! 
shown when this flue was broken down and the perfect pen: 
tration and fusion of the weld. These two flues were eac! 
welded by a different operator. 








ig. No. 15 shows a flue that had been set just the same 
the preceding two (no oil or grease used, sand blasted 
ean, copper ferrule placed as in the other two). The am- 
yerage, however, was 170 with the voltage across the arc at 
bout 26. When this flue was sawed horizontally and bent 
rack the whole weld popped off the sheet. 

You can readily see by the pocked and cinder appearance 
‘ust what took place in this case. The welder operator who 
lid this work also welded the first flue shown above. 

Fig. 16 shows a result quite different from the preceding 
slides, and shows very convincingly the necessity of clean- 
liness and proper preparation. In this flue the copper ferrule 
was placed in the sheet and allowed to come flush on the 
firebox side with the result that when the ferrule was rolled 
tight and the flue set and beaded down the copper protruded 
out under the bead. Oil was used freely on sheet and flue 
ead. You can readily see how this copper ferrule extended 
out under the flue bead and how it was burned out by the 
metallic electrode. 

Note the porous and slag like appearance of the metal. This 
condition is caused by the burning of the copper and oil by 
the steel electrode, which forms a copper monoxide gas. This 
gas being densest at its source, which is the flue bead and 
sheet prevents the molten metal from the electrode from 
properly fusing with the parent metal, and the entrapped 
vapors in liberating itself forms the slag like porous structure 
that you see, 

Fig. 17 shows the result of the same preparation as the 
previous one. Note the appearance of the welded metal, also 
the uneven application of the’ metal, how it has splashed and 
run down. With a clean properly prepared flue job your 
welder is able to apply the weld in a uniform manner, pro- 
eressing rapidly and thoroughly as the metal penetrates or 
dives in and is readily controlled. While in an oil soaked 
and dirty sheet or one with the copper ferrules interfering 
your metal has not that snap, that clean fusion or penetration. 
You cannot progress with regularity as your arc is unstable 
and the metal backs up on the electrode and runs down on 
the sheet. 

Fig. 18 shows a cross section view. Notice how the cop- 
per ferrule is placed in these two flues. One placed x back 
from the fire side of the sheet with the result that we have 
perfect penetration and a clean weld. While in the other the 
copper ferrule was allowed to extend out under the bead with 
the result as you see it here, poor penetration, porous metal, 
and an excessive amount as in welding under these conditions, 
your metal backs up and runs out. 

Fig. 19 gives a view of a flue sheet in which all the flues 
- have been electrically welded. The cross denotes the center 
of the sheet and divides it into four parts, each welded by a 
different operator. Note the smooth and uniform welds. 

In welding in flues with the metallic arc process the cost 
per flue is as follows: 





ae LL RTE MS 
Latior at %8c. per hour —.................... 025 
Metallic electrode material —...................... .009 

SI BRE A IR sc ines eccenssenctinictnns $.051 


In closing let me urge that we all, welding engineers, 
supervisors, and welder operators, do our utmost and be ever 
alert to eliminate the abuses that are liable to occur in electric 
are welding; for the more perfect our results the greater the 
demand for our work. We know that no other method of 
new or repair work, within its limitations can be done as 
economically as by electric arc welding. 





RINGS BELL WHEN CARBIDE GETS LOW 
ditor:— 
Am enclosing a sketch of a little device of my own 
vhich I think might be of value to other welders. It is 
to imdicate when the carbide in the generator hopper is 
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about used up. In our case the generator house is located in 
another building about 100 feet away from the welding shop 
and as we do not have a man to look after the generator we 
would not know how near empty the carbide hopper was until 


it was exhausted, with the result that we have almost spoiled 


several important welding jobs. With the indicator we have 
it set so that the gong will ring about 40 minutes before 
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Bell Kings When Carbide Gets Low. 


carbide is exhausted so that we can take care of any job 
we have on hand. The indicator can be adjusted to any 
length of time desired by adjusting the trip so that the gong 
will ring at desired time. The second sketch shows a little 
device for holding all sizes of welding tips and is located at 
all of our welding stations. It saves time, as you do not 
have to hunt for tips when changing from one size to another; 
and we sometimes have to change five or six times in an 
hour. Yours for better welding, 


Geo. W. Cooper. 


ELECTRIC ARC RIVET CUTTING TRANSFORMER 


A transformer for electric arc cutting of rivets has recently 
been announced by the Electric Are Cutting and Welding 
Co., Newark, N. J. The machine is made in three sizes. The 
Type CW, 300-amp. machine, is intended for both welding 
and cutting, the 600-amp. machine for rivet cutting and car- 
bon are welding, and the 1,000-amp. for cutting alone. The 
primary magnet wire has micanite between the layers, while 
double micanite and asbestos spacers are placed between the 
primary.and the secondary winding. There are large air 
ducts between the iron and the copper and between the layers 
of the copper. A bucket type of ball bearing blower is ar- 
ranged to drive air through these spaces continuously when- 
ever power is being used in the transformer. In order to 
reduce the power required to magnetize the core, an automatic 
cut-off arrangement is provided. A magnetically operated 
switch is provided in the primary, so that the circuit remains 
open at all times when the electrode is not in contact with 
the work, or when the arc is not being drawn. A small 
pilot transformer of 100 watts capacity is employed, mak- 
ing the operation automatic and positive. 
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‘“Golor-tipt’ Metal Specifications 





For Welding Cast Iron 


No. 12 


Grade Color “GREY” 


Sizes: 


- 148" (,") Diameter 
-120” ( 4" ) Diameter 
-093” (3.") Diameter 
For Flat Welding Only 

This metal will penetrate cast iron and produce 
a homogeneous and machineable weld. Readily 


caulked when cold. 


Current recommended !75 amperes with .148”, 
100 to 130 amperes with .120”, 80 amperes 
with .093” metal and a short arc, 











For Welding Brass and Bronze 


No. 20 


Grade Color “BROWN” .148" (.") Diameter 
Sizes: .120” (‘%") Diameter 

For Flat Welding Only 

This metal will produce a weld in brass, bronze 

and light gauge copper. 

Pump Castings, Water Wheels, Motor End 

Rings, Tail Shaft Sleeves, Bearings, and Cast- 

ings. 

Current recommended Reversed Polarity 150 to 

180 amperes with .148”, 100 to 120 amperes 


with .120” metal and open circuit voltage of 
about 45 volts. : 











No. 4 


Grade Color “GREEN” Size: .148" (.3,") Diameter 
For Flat, Vertical and Overhead Welding 


This metal will produce an extremely hard surface 
on steel and is not machineable. For use where re- 
sistance to wear is an important factor, 

Guides, Rock-Crusher Jaws, Frogs, Rail Heads and 
Switch Points. 

Current recommended 100 to 135 amperes and a 
short arc. 


No. 6 


Grade Color “WHITE” Sizes: .148" ($,") Diameter 
-120” ( 3" ) Diameter 

For Flat, Vertical and Overhead Welding 

This metal will produce a weld in steel of about 

50,000 to 60,000 Ibs. per square inch tensile strength 

and of medium ductility. 

Current recommended 120 to 140 amperes with .148” 

and 100 to 120 amperes with .120” metal. 


No. 8 


Grade Color “ORANGE” Sizes: .148" (/5;") Diameter 
-120” (4" ) Diameter 

For Flat, Vertical and Overhead Welding 

This metal will produce a weld in steel of about 50,- 

000 Ibs. per square inch tensile strength and is readily 

machineable. For use in building up worn places not 

subject to excessive wear. 

Current recommended 115 to 135 amperes with .148” 

and 100 to 115 amperes with .120” metal. 


No. 9 


Sizes: .148” (,°,") Diameter 
.120” (4") Diameter 
For Flat, Vertical and Overhead Welding 
This metal will produce a weld in steel of over 60,000 
Ibs. per square inch, tensile strength and an elonga- 
tion of about 15% in one inch in a mechanically 
sound weld. Machineable at reduced tool speed. 
Automobile Frames, Boiler Plate, Cast Steel Parts, 
Locomotive Frames, Firebox Seams, Flue Sheet 
Patches, High Pressure Boiler Work, Oil, Gas and 
Steam Pipes, Ship Plates, Tanks, Fish Plates, and Rail 
Bonds. 
Current recommended 135 amperes with .148” diam- 
eter, 100 to 125 amperes with .120” metal. 





Grade Color “BLUE” 


7 


No. 17 


Sizes: .148” ($4") Diameter 
-120”" cig") Diameter 

For Flat, Vertical and Overhead Welding 

This metal will produce a sound weld in cast iron 

where studs are used and in steel a weld of about 50,- 

000 to 55,000 lbs. per square inch tensile strength. 

On steel is easily machineable. 

Flue Work, Steel Castings, Blow Holes in Grey Iron 

Castings. 

Current recommended 130 to 145 amperes with 

.148”, 100 to 125 amperes with .120” metal. 


Grade Color “‘Red”’ 


No. 30 


Grade Color “YELLOW” Sizes: .148” (§,") Diameter 
-120” ( Vy") Diameter 
For Flat, Vertical and Overhead Welding 
This metal is fast and smooth flowing and will pro- 
duce a weld in steel of about 50,000 to 55,000 Ibs. 
per square inch tensile strength. For use where a 
smooth and rapid deposit of metal is required. Will 
also produce a sound weld in cast iron where studs 
are used. { 
Current recommended 125 to 145 amperes. with 
.148”, 100 to 125 amperes with .120” metal. 


No. 31 


Grade Color “LAVENDER” Sizes: .148” ($,") Diam. 
:120" (14) Diam. 

For Flat, Vertical and Overhead Welding 

This metal is particularly fast and smooth flowing 

and will produce a weld in steel of about 50,000 to 

55,000 lbs. per square inch tensile strength, 

Current recommended 100 to 115 amperes with 

.148” and 85 to 100 amperes with .120” metal. 


No. 33 


Grade Color “BLACK” Sizes: .148” (,") Diameter 
- 120” 4") Diameter 

For Flat, Vertical and Overhead Welding 

This metal is fast flowing and will produce a weld in 

steel of about 55,000 to 65,000 ibs. per square inch 

tensile strength with high ductility. 

Current recommended 115 to 125 amperes with 

.148” and 100 to 115 amperes with .120” metal. 








Samples on Request. 











GOGGLES OR 





SPECTACLE S: 


Selection of Goggles Should Be Determined by 
Adaptability Rather Than on the Basis of Price 


Indianapolis, Ind. 
Dear Ed: 

The South it is, just as | expected and I’ve got to get there 
in a hurry too. While the boss lets you have it sort of easy- 
like, its seldom he rushes the boys out of town the way he 
did me. I had absolutely no occasion for stopping here at 
all and if I could have waited for the evening train out of 
Chicago it would take me right through to Georgia without 
a change. Something was evidently up that I wasn’t in on 
for instead of taking that train out of Chicago I was told to 
jump on the noon train and wait here for the late train. Be- 
' tween the rail strike, coal strike, and this hot weather perhaps 
the old man’s a bit unhinged. Well, I missed my swim in the 
lake this afternoon and am headed south at the wrong season 
of the year so now we don’t car’ ‘vhat happens, 

Looked up my old friend Read Williams when I got here 
and found that he had just opened up a new place. There 
were a couple of welders chewing the rag in his office, it being 
after working hours, and they had some ‘interesting ways of 
looking at things. I thought their discussion of welding gog- 
gles was especially good so am recording it as near as I can 
remember, in hopes that you will enjoy it too. 

Says welder number one, “I wonder if there is anything in 
this talk about the welding flame being hard on a fellow’s 
eyes? A salesman was over at the shop this afternoon selling 
apparatus and supplies and the way he talked you’d think a 
welder would go blind in the next five minutes if he didn’t 
dig up five bucks for a pair of his special welders goggles.” 

“Don’t fall for stuff like that, it’s all the bunk,” said welder 
number two, “he’s just trying to make a sale. Says number 
one, “At the same time there may be some truth in what he 
says about the flame having the harmful rays and hurting the 
_eyes. When a fellow is only blessed with one pair of eyes 
he doesn’t like to take any chances. It would be different 
if it were your first set of teeth or your hair or something 
like that, that is replaceable but the eyes are one thing I don't 
like to take any chances on.” 

“Can’t blame you if you feel that way about it,” number 
two said, “but I’d like to tell you a thing or two about my 
personal experience and then you can form your own opin- 
ions and choose your next pair of goggles with perhaps a 
greater feeling of security.” 

“When I first got interested in welding in 1908 it was back 
in New York and very little was known about it then, so you 
see I was one of the pioneers in the game. At first I almost 
ruined my eyes and I'll tell you how. Not knowing any bet- 
ter I got two or three of the darkest glasses I could :find and 
put them all together. I was not going to take any chances 
with my eyes and if the welding flame was harmful, I was 
going to see to it that all the harmful part was cut out. The 
first few days I didn’t have any trouble because there wasn’t 
a great deal of work to do and what there was, all was on the 
small variety and the torch wasn’t going much of the time. 
You see, in those days people didn’t know what welding 
meant and there was no big jobs at all. We thought it was 
wonderful when we welded castings together that were a 
quarter of an inch thick. As I was saying, the first few days 
all went well but one day I had quite a rush of work and has 
the torch going almost twice as long as any other day. That 
meant that I wore the goggles just twice as long. Well, that 
night my eyes bothered me and I sure was worried. Right 
then and there I was on the point of giving up welding but 
the money I had taken in that day and the fact that it was 
the most interesting work I had ever done made me change 
my mind. I would get down to brass tacks and figure out 


some kind of a glass that would not hurt the eyes. Th, 
day I purchased another piece of dark glass and added 
my three glass goggle, making it still darker. That nig! 
eyes, if anything, were worse. They pained me and | 
hardly sleep. Thinking that perhaps they were tired fro, 
previous day and needed a rest I didn’t do any weldin; 
next day. On the day following I had an extra amo: 
work to do and that night my eyes again bothered m 
decided to add darker glasses until I had all the flam 
out but of no avail, my eyes hurt and there was no de: 
the fact.” 

“Something had to be done to relieve the strain on th: 
so I figured that a change of color might have some influ. 
I-tried dark blue, brown, black and one or two others 
even tried combining different colors but without much - 
cess. Then one night as I was lying in bed a thought st: 
me. Could it be possible that I was straining my eyes 
blinding them? Perhaps instead of making my glasses da: 

I should have tried lighter. The more I thought of it 
more certain I was that I had at last struck the right wa, 
recalled that when reading a newspaper in the dusk I w 
feel the same effect. Was it not the same kind of a stra 
In my excitement I bounded out of bed and slipped into s 
clothes, determined to run downstairs, where my apparat 
was, and test out the lighter glasses. After some searchi: 
I found a glass that was very much lighter than any of 
others and by placing this in the frame I lit my torch 
started in. Well, it certainly seemed better but I was in 
condition to give a real test then. I decided that I’d tur: 
and the next day I would have a better chance to do so 
real trying when my eyes were rested. When noon ro! 
around on the following day my eyes felt fine and at nig 
the same, so you can probably imagine how I felt. 
lighter glass was the solution.” 

“Knowing that the dark shades I had been using were t 
cause of my trouble,” he continued, “and finding such reli: 
in the lighter shade, I hit upon the idea of testing out th: 
different colors to see if it made any difference so that 
could tell just what was what. Well sir; although [ trie: 
about every color in the rainbow, as long as I kept to 
light shade, all was fine. There was only one conclusio: 
could draw, namely, that it wasn’t the color of the glass th: 
influenced my eyes but it was the shade. I found as [ just 
said, that the lighter the shade the better, up to certain limit; 
of course, and the darker the shade the greater the stra 
became. 

“That experiment happened many years ago,” he went 
on, “but I’ve stuck to the welding ever since, except the year 
and a half I was in the navy, and I have never had a partic! 
of trouble with my eyes. I wear a fairly light shade gogg 
of a smoked green color. When I entered the service ™) 
eyes were examined very closely and they tested perfect. |'v: 
never had tired eyes nor have they ever seemed strained sinc: 
I picked out this lighter shade, so you see I have perfect! 
good reasons for believing that your salesman friend n 
have been trying to slip something over on you.” 

“That may be all very well in your own particular case, 
answered welder number two, “but how are the rest of us 
know whether the style of goggle you wear will be the on 
for us. All our eyes are different. What may apply to on 
case may not suit all. I suppose you will now come bac! 


and tell me to have an optician fit me with the proper shad: 
and then stick by them.” 

“Your stand is well taken and I intended to dwell upon 
that very point but I overlooked it,” number one said. 
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that people’s eyes differ and what will suit one won't 

11 to another. It is not necessary to go to an optician 

ou suggest but any man can test out his glasses very 
quickly and tell whether they are the right shade for his eyes. 
Naturally, if he finds the correct shade, he should stick by it. 
Phat goes without saying. What I’m going to do now, is tell 
vou how to test the glass and give my reasons for believing 
the procedure I outline to be correct. Now I’m no eye 
pecialist and furthermore I don’t know a “violet-ray” or an 
‘Infra-red ray” from a sack of green apples. Experts tell us 
that both these rays are present in the welding flame and that 
both are injurious to the naked eye. This may all be true but 
they don’t tell us how many rays or to what extent they are 
present in the welding flame. Personally I don’t see how 
thev can be very prominent from the fact that in manufactur- 
ng plants where there are many torches engaged in the pro- 
duction of cooking utensils and such the operators weld year 
in and year out without a goggle or glass of any kind. Yet 


their sight is not injured in any way. It may be, as I men- 





The welding goggle for complete protection completely encloses the eye. 


tioned, that these rays are present but to such a small extent 
that they are to all intents and purposes, not noticeable. If 
such is the case, then the only thing to guard against is the 
glare of the light when the heat causes the steel to reach the 
incandescent point or when a flux, strong in sodium, is 
brought in contact with the flame. The eye must be pro- 
tected against the brilliancy of such lights and of course from 
the flying sparks.” 

“The question arises, how dark shall the glass be? This 
question is one which the welder has to decide for himself 
Nobody can pick out a glass and say, “Here is the shade for 
you”; he must do his own choosing. This is not difficult. 
Pick out a glass that will just cut out the glare and let you 
see the part being welded. The lighter the shade the better 
but of course its no good unless its dark enough to let the 
welder see what he’s doing. The color? Use any color; 
whatever is pleasing to the eye. My reason for believing 
this advice is right is because I’ve had occasion to test it out 
on very different welders and in every instance it has been 
successful. They say that the proof of the pudding is in the 
eating, so there you are, Q. E. D.” 

“If what you say is correct, then a whole lot of welders are 
on the wrong track when it comes to buying their goggles,” 
number one added, “I know a lot of fellows who think that 
the more they pay for a pair of goggles the better and more 
certain the protection.” 

“You can readily see why they are wrong can’t you?” num- 
ber two asked. “The price has no bearing on the shade. A 
fellow may buy the biggest priced and best goggle on the 
market and yet it may be the worst thing possible for his 
eyes because it isn’t the right shade. It so happens that most 
of the goggle manufacturers realize this condition now, and 
are turning out different shade lens and number them so the 
welder can choose his own shade. One goggle I saw not 
long ago had three very thin lenses, all of a very light shade, 
The three could be used together or, if too dark one or two 
could be taken whenever the user wished. When I! saw this 
goggle I couldn’t help but think that somebody else prob- 
ably had the same trouble in getting fixed up that I did only 
whén they found the solution they got word to the goggle 
naker and are probably drawing a little royalty on every 
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goggle of this kind turned out. Great Stuff!” 

“Well Ed., I thought I’d take a chance and put a question 
to him on a subject I had long been wondering about, to get 
his viewpoint. So I asked him which he preferred for ordi- 
nary bench work, a goggle that completely housed the eye or 
specs that had no protection on the side, and he reasons. 

“Well sir!” he said, “I have some very strong personal 
views on that very subject. I’m all for the plain glass or 
specs as you call them, and Ill tell you why. We all know 
that the eye is composed of more than ninety-eight percent 
water. When working on a large job there is a great deal ot 
heat given off and if the eye is all housed up its going to 
sweat and become bloodshot. For that reason I believe in 
the greatest amount of ventilation possible. With a glass 
we get this opportunity and furthermore, instead of wearing 
my specs way up close to my eyes I do just the opposite from 
most welders and wear them down on the end of my nose. 
This serves sort of a double purpose. It gives my eyes more 
ventilation and it also gives me a chance to peek over the top 





The Welding Spectacle. Adaptable for protection from dangerous rays 
and for looking over the tops at gauges. 


and give a glance at my gauges, pick up my rods or flux or 
see if the boss or any customers are coming in. With a 
goggle you can’t do these things and personally I can’t see 
why ninety-nine welders out of every hundred, insist upon 
wearing goggles. Its perfectly true that goggles have their 
place. If a fellow has to do any overhead welding, boiler 
work (in fire-box), or cutting, then he’s perfectly justified in 
protecting his eyes all around and that’s where a goggle 
comes in but you asked about bench work and that’s where I 
recommend a pair of specs.” 

“Ts there any particular specs that appeal to you more than 
others?” I asked. 

“There are a number of different kinds that are very good,” 
he replied. “When I put my O. K. on a pair of specs there 
are three things I keep in mind besides getting the right 
shade. You can easily remember them. The first thing is to 
get a pair that has no metal exposed to burn the nose or the 
sides of the temple. The fibre type are very good. Next, 
see that the lenses are large enough to give ample protection. 
The larger the better. Now the third point isn’t so important 
but it’s a nice thing to have if available. It is a removable 
lens feature with a replaceable plain cover-glass which pro- 
tects the lenses from flying sparks. When this cover-glass 
becomes pitted it can then be taken out and be replaced with 
another plain glass at very little expense and the specs are 
then as good as new.” 

That ended the discussion on goggles and I think that 
you'll agree with me that some of his points were well taken: 
at least they give food for thought and might be worth try- 
ing if a fellow were experiencing any trouble with his eyes. 

As for me Ed, it seems to me I heard somebody announce 
about an hour ago that the night sleepers were all ready for 
occupancy. There I have been, in the waiting room, dashing 
this letter off while I remembered the stuff, with my bag in 
my lap taking the place of a desk. I'll bet they think I’m 
another crazy or I'm writing home for money. Methinks I'll 
heed the call.. Kindly overlook the stationery, its the best I 
could gather up this time. 

Same as ever, 
Shep. 
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AN UNUSUAL CAST IRON WELD 


Recently one of the country’s “old time” welders, whose 
knowledge of the industry extends over a dozen years and 
all of the United States, was asked what, in his opinion, was 
the best cast iron weld he had ever seen. Without hesitation 
he replied, “Wait one minute and [| will show it to you.” 

With that he began delving into a brief case—No, he is 
not a salesman—and presently he brought forth a series of 
pictures. Some of these pictures are reproduced herewith. 
A welding engineer who was present remarked, “I know that 
job. That was done out in Chicago—let me think—why, that 
must have been five or six years ago.” 

“It was longer ago than that,” replied the welder. 
not mistaken, it was either in 1914 or 1915. 


“Tf Iam 
It is a 7,600-lb. 





Drilling Holes Along Line Of Cut. 


manifold that used to connect the exhaust 
outlet of a large steam turbine with the inlet to the con- 
denser.. There were some changes being made in the plant 
and the casting either had to be cut down or replaced with 
a new one. A new casting would have cost several hundred 
dollars and it would have taken nearly a month to have it 
made and delivered.” 


gray iron was 


“It would be no trick at all to cut a section 
oxy-acetylene today,” interjected a young welder. 


out with 


“No,” agreed the speaker, and he added, smiling reminis- 
cently, “I remember the magazine comments of the day, that 








The Brick Preheating Furnace. 


it ‘was impossible to cut the cast iron with an oxy-acetylene 
flame.’ We can afford to smile at that now, when we are 
cutting gray iron castings every day with the torch. But 
I’m getting ahead of my story. 

“The general superintendent of the power house for which 
this work was done first satisfied himself that the casting 
could be reduced by cutting and welding without impairing 





September 


it in any way, and that hé would save both time and 
by having the job done. It was then shipped to ¢} 4 
cago job shop of the Oxweld Acetylene Company 

“Specifications for the job called for shortening 
of the casting 18 inches. There were three large flang 
at right angles to both of the others, and these had 
kept absolutely in true, as the slightest warping 
in set up would render the casting valueless becaus. 
necessity for absolutely steam-tight joints after inc: 
It was a real job, I can tell you.” 

By this time the young welder, wise in the prox 
welding and cutting of today; broke in admiring], 
birds certainly had their nerve!” 

“They had,” assented the old timer. 


“And they 








The Completed Job. 


wits, too. The pictures show how the job was handled 
first thing was to drill an almost continuous series of | 
along the line of the cut. This was done with electri: 
Then, after the cut out section was removed, the flange: 
tion was set up in position to weld to the main body 
manifold. A brick preheating furnace was built around 
parts and the whole layout topped with asbestos sheets, t 
as you would do it today. The fuel was charcoal and 
fire.was kept up until the welding was done, the asbest 
being opened only enough to give the welders room to w 
It took four operators 36 hours, during which time t! 
was no let up on the job. Of. course, the casting was cook 
down slowly, after which the weld was finished off. T! 
whole thing took only about 12 days, including the 10 d 
the casting was on the road. 

“IT cannot recall just what the job cost, but, counting 
transportation, it was less than a new casting would ha 
cost, and it saved about two weeks, which was worth mai 
times any possible expense in such a case. 

“Of course,” added the welder, “there have been mai 
larger cast iron jobs, but I regard this one as the best 
things considered, that I have ever seen.”—Power. 








The Lamar Welding Co. Atlanta Ga., recently organize 
has acquired the plant of the Standard Gas Products Co., former! 
known as the Bird-Wilcox Co., and will operate a welding am 
general repair works. John Lamar heads the company. 

E. F. Lindgren has been named manager of the southeaster 
plant of the Air Reduction Sales Co., Birmingham, Ala., su 
ceeding H. G. Boyner. The company recently moved its plant 
from Atlanta to Birmingham where a new plant is being esta! 
lished. 

The Niagara Welding & Boiler Works, Inc., 1140 Whitn 
Avenue, Niagara Falls, N. Y. was recently incorporated to mani 
facture boilers and other iron products. It has taken over 1! 
business. of the Niagara Welding Works and will continue boil«: 
making and welding. It does not intend to manufacture at pre: 
ent. The incorporators, are W. |. Grantham, J. Karon and H 
Cantara, all of Niagara Falls. 
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NONOX SWEDOX 
LEKTROX SWEDOX 
GAS CARBOX 

ARC CARBOX 












VANOX 
NICKOX > 
KROMOX + 
RAILOX 
' CASTOX 
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SQUARE [J CASTOXx 
MANGANOX 
ALUMINOX 


BRONZOX 

BRAZOX 
TOBIN BRONZE 
COPPER ALLOY RODS 


COATED ELECTRODES 






CASTOX-BRONZOX 
ALUMINOX FLUXES. 





SWEDOX welding wires and rods can be supplied immediately from stock, conforming in all respects to: 


American Welding Society Specifications E No. 1-. 


1-E and No. 1-G; and many others. We 
analysis. required. 


PUT YOUR WELDING TROUBLES UP TO US. 


> No. 1-B; E No. 1-C; G No. 1-A; Folios No. 
can furnish a welding wire or rod for any purpose and of any 


Let us prescribe the filler best adapted for your 


requirements. We maintain a research department conducted by experts for the benefit of our customers. 


This service is FREE OF CHARGE. 


FLUXES—CASTOX, BRONZOX and ALUMINOX FLUXES when used with the corresponding non- 
ferrous filler rod will keep impurities out of the weld and promote thorough fusion. 


FREE trial samples of any product will be furnished upon request. 
SWEDOX product will convince yeu of its superiority. 


CHICAGO, ILL. 
127 N. Peoria St. 


A trial of any 
Send for these samples NOW. 


we Pol 


Gritital Steel élite (om prany oe20r, ex. 




















GLOBE 
WELDING VISE 


PAYS FOR ITSELF IN TEN DAYS. 














Price, $12.00 
Saves blocking up work. 
Saves turning out torch to turn work. 
Work in sight to line up properly. 


Each section of vise has five joints allowing vise jaws to 
swing to any position. All bearings ground and polished. 
Length of frame 24 in, Weight 20 lbs. 


Write Dept. B for folder. 
Manufactured By 


ALBERT LEA FOUNDRY CO. 


ALBERT LEA, MINN. 



































Cutting Welding 


TORCHES 


Any Length Desired 
for Any Gas Desired 


K - G Welding and Cutting Co., Inc. 
556 West 34th St., N.Y. City 


SALES OFFICES: 
Philadelphia, Pittsburgh, Chicago, Springfield, Mass. Norfolk 
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WELDED LINING FOR CONCRETE TANK 
Editor: 

Cattle like a change of pasture and the same applies to 
mankind. At least part of them anyway. 

I have a new job. At present I am working for the “No 
Leaks” Tank Company which is located at Weldville in the 
state of Despair. But what 
a certain tank I welded. Of 
takes, just séems they are 


[ intend telling you concerns 
course everyone makes mis- 
unavoidable, but thanks to the 
welding process, they can sometimes be rectified. 

A certain large manufacturing concern built a fuel oil 
tank a few years ago out of concrete. The sides or walls 
and bottom being four feet thick. The top was one foot and 
six inches thick. The inside measurements of this tank were 
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ten feet high, thirty feet wide and fifty feet long. 

The company suffered quite a loss due to seepage, the 
concrete tank being porous. After some discussion, they 
decided to build a steel tank inside of the concrete tank. The 
“No Leak” was called to do the job. 

The manhole in the tank was enlarged to allow a seventy- 
two inch sheet to enter. The electric welder was moved to 
the job. Current was supplied from the factory, the tank 
being just far enough from the factory for safety in case 
of fire. 

The superintendent of the “No Leak” inquired as to the 
amount of feet I could do in a day. I told him I could make 
eighty feet per day, but he said as there would be a lot of 
welding up the side, he thought seventy feet would be a good 
average. I made better than eighty feet every day. We fig- 
ured each electrode would weld four inches, but I guess I 
spread them out as they made five. We ordered three hun- 
dred pounds of %-inch electrodes for the job. We still have 
some of them. 

In ordering our welding rods we figured one rod out of 
eight was wasted by throwing away the end that remains 
in the holder and I believe the estimate is correct. 

Thirty-two and three-quarter steel sheets, one-tenth by five 
by ten feet, were used for the sides, the extra three-quarters 
of each sheet was needed on account of giving each sheet 
about one-inch lap. For the bottom, five sheets, one-tenth by 
five by eleven feet, were placed along one way. A foot being 
divided for lap the short way of the tank. One sheet, one- 
tenth by six by eleven, was placed in the corner. One foot 
was allowed for lap, both the short and long way. Four 
sheets, six by ten, were placed along the long side, the rest 
of the bottom being covered with twenty sheets, five by ten. 

Two concrete support posts, four feet by four feet by ten, 
were in the center. Eight sheets, four by ten, were placed 
around the posts, the sides and bottom being welded. Holes 
were cut in the bottom sheets to fit the posts. 

The time required to do the job of welding was only about 
thirteen days, about twelve hundred and seventy-five feet 
of welding. 
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The sheets for the sides were raised in place, an an, 
was tacked to the bottom sheet, then placed against | 
sheet and tacked until the sheeg was welded. 

After the tank was complete, it was tested by- 4); 
space between the new steel tank and the old concre: 
with oil. I'll just let you guess how many leaks 
They wouldn't average one to each day’s welding. 0; 
there was little space between the sides of the tank a, 
was not enough oil to make much pressure 
of the leaks did not show. 

The “No Leak” has an order for eight hundred di. 
quarter inch thick, the diameter of same being eightee: 
The superintendent just gave instructions to cut then 
the oxy-acetylene process. 


Possib] 


This is going to be so 
I'll either have to rig up some kind of a contraption 1 
the physical exertion or hunt another job. I'll tell 
about it later. R. R. Pal 





JOHN A. ROEBLING’S SONS COMPANY ADOP’ 
GROUP LIFE INSURANCE 

Announcement has just been made by the John 
ling’s Sons Company, Trenton, N. J., to the effect 
employes, who have been with them a year or longer, on S 
tember 1, 1922, will be protected by group life insura: 
pension plans. By arrangements made with the Equ 
Life Assurance Society of the United States, the in 
will go into force automatically on midnight of August 

The insurance is graded according to length of servic 
employes more than one year and less than two years \ 
the company to receive $500, increasing $100 each addit 
year of service until the maximum of $1,500 is reach 
eleven years of service and over. 

The insurance benefits will be payable to the ben 
named by the employe, or, in the event of his becoming 
tally and permanently disabled before reaching age six 
will be paid to him. 

The pension plan contemplates retirement at age sixt 
males and fifty-five for females, and in the event that 
class of employe has served twenty years or more, they 
request a pension or be retired at the discretion of th 
pany. Any employe, however, who has served thirty ) 
or more, or any male employe fifty-five years of ag: 
female employe fifty years of age whose term of servi 
twenty-five years or more, may at the discretion of the . 
pany be retired from active service and granted a pension 

The plan is further liberalized in that pensions may be al 
lowable in cases of total disability arising from non-occupa 
tional injuries and illness, provided employ has served 
teen years or more. 

The amount of pension is determined by multiplying o1 
per cent of the average annual pay during the ten years pr: 
ceding retirement by each year of service. ‘A minimum < 
$25 per month and a maximum of $250 a month has been es 
tablished and will apply, except in cases where the pensio1 
being paid in cases of total disability above referred to, whe: 
the minimum may be less than $25 per month. 

In working out this program the John A. Roebling’s Son: 
Company are protecting their employes and their families 
thereby relieving, them of a certain amount of worry, and a! 
the same time building up that friendly spirit of co-operatio: 
so essential for successful industrial life. 





The Wilson Welder & Metals Co.; Inc., New York, w 
exhibit and demonstrate the Wilson Welder at the Conve: 
tion of the Association of the Iron and Steel Electrical Eng 
neers at Cleveland, Ohio, September 11th to 15th. This es 


hibit will be located in booth No. 16 in the Cleveland Publ: 
Hall and Mr. J. B. Hendrickson of the Pittsburgh Office 
represent the Company. 
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“Quality 
Protects 
Profits’’ 


Reg. U. S. Pat. Off. 


Non-Flash Apparatus 


Unequaled 
Records for Success and 
Size of Installations! 


The high standing TORCHWELD en- 
joys in the iron, steel and metal working 
industries has been earned—only as such 
things can be earned—by giving down- 
right good value! 


TORCHWELD patented construction 
provides many advantages, invaluable to 
the welding and cutting of metals. 


Equal Consumption of Oxygen to 
that of Acetylene for welding. 


Equal Gas Pressures for Welding, 
and lower pressures than usual 


for cutting. 


Freedom from flash-backs—regard- 
less of the size of the welding or 
job, — gases properly 
mixedibeyond heat radius of the 
work 


Positive safety, whereby any at- 
tempted flame propagation into 
the welding or cutting torch is 
expelled. 


Consider also that TORCHWELD welding 
torches are machined from solid bar brass 
stock, and that principal parts of the cut- 
ting torches are similarly made; all perma- 
nent joints are brazed. Heavy duty welding 
tips are machined from solid bar copper stock, 
and are sufficiently heavy to make them sturdy, 
long wearing, and free from seating troubles. 
TORCHWELD torches are as well balanced 
as the beam on a scale; they do not tire the 
operator. 


A comparison of qualities and prices will reveal values 
you will eventually require and demand in torches, 
regulators, and general welding and cutting equipment. 


Buy Torchweld Now! 
Torchweld Equipment Company 


Fulton and Carpenter Sts., Chicago, Ill. 
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“RACO” 


MILD STEEL ELECTRODES 
for ELECTRIC WELDING 


A general purpose wire, guaranteed to con- 
form with the following specifications: 


enna. R. R. Specification No. 156A 


O. R. R. Specification No. 191D 

+ Te Specification No. 106 

N. H. & H. R. R. Specification No. 161 

. Navy Dept. Specification No. 46S10a 
Also furnished dead soft annealed. 


“RACO” COVERED ELECTRODES 
FOR ELECTRIC WELDING 


“RACO”™ Covered Electrodes are used with either 
alternating or direct current where bare wires will 
not give satisfactory results. 


“RACO” IRON ELECTRODES FOR 
ELECTRIC WELDING 
This wire may be used with success wherever import- 


ed Norwegian or Swedish wire has been considered 
necessary. 


WILL LLL dddldlddldsdtddbdshlthdbthe VTL Lldlllddadddddddddtsdddddddddddide 


“RACO” MILD STEEL RODS 
FOR OXY-ACETYLENE WELDING 
Copper Coated 
Answers the usual railroad, shipyard and industrial 
requirements as are allowed by authoritative regulat- 


ing bodies such as the American Bureau of Shipping, 
the Interstate Commerce Commission, etc. 
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Blue Label 


Colored labels in this style identify 
each different kind of RACO WIRE 











Qlet and Washington Ave.. 
PHILADELPHIA, PA 








Samples for testing and des- 
criptive booklet sent promptly 


REID-AVERY COMPANY 


21st Street and Washington Avenue 
Philadelphia, Pa. 
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NEW RESISTANCE WELDING TRANSFORMER 

The U. S. Electric Welder Company, 327-328 Permanent 
suilding, Cleveland, Ohio, has placed on the market an elec- 
tric heating and welding transformer of new improved design. 

The illustration shows a 15 K. V. A. for horizontal mount- 
ing in a butt welder, or for heating purpose. It is, however, 
manufactured for vertical mounting and for other types of 
equipment in various sizes 
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New V. 8. Electric Welder Co., Resistance Welding Transformer. 


The supports for primary and sécondary coils as well as 
core are so designed as to prevent humming and shifting of 
all parts. 

The secondary is built up of heavy rolled copper bends 
spaced for ventilating ducts, securely supported and insulated. 

Extra large cooling surfaces insure that the temperature 
will be kept within safe limits during heavy overloads. 

An internal automatic reactance prevents the current from 
reaching such limits that the temperature rises more than 
50° C. above room temperature. The efficiency is, therefore, 
high—93 per cent in larger sizes. 


LOWER TEMPERATURE RECOMMENDED FOR PRE- 
HEATING OF CAST IRON THERMIT WELDS 
THAN STEEL 


In order to compensate for the lower melting point of cast 
iron as compared with steel, the Metal & Thermit Corpora- 
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tion, New York, recommends that in preheating ca 
tions, preparatory to thermit welding them. 
heated only a little more than necessary to show : 
as a dull red heat. If this advice is followed. 4 

will be obtained and the fusion will be just 
practice has now been tried successfully in nume- 
the most important case being a thermit weld or 
iron press head which required 1,100 Ibs. of th: 
weld was absolutely perfect, with good fusion to +! 
of the edge of the collar, although the cast 
heated only to a dull red heat. 


thes« 


as pert 


al 


It is believed that this point is very importan: 
mind and that operators will find that it will over, 
ble difficulties which they may be experiencing 
One might suppose that as the cast 
parts being welded is not quite so fully expand 


welding. 


lower temperature there might, therefore, be a slicht] 
tendency for hair line cracks to appear in the th 
collar perpendicular to the line of break. In actual 
however, this has not been found to be the cas: 
because of the fact that the expansion curve is muc! 
up to a red heat than it is from the red heat to t! 
heat and that the sections are, therefore, practically { 
panded at this dull red heat. 
thermit steel at first heats and expands the sections wit 


It is certainly also true 


it comes in contact and, therefore, the slight diffe: 


preheating is negligible. 


PRODUCTION BRAZING IN FABRICATION 
DENTAL EQUIPMENT 

In the manufacture of dentists’ chairs a certain manu! 
was unable to produce for use on the head-rest a solid 
constructed that the ball would not work loose. This n 
turer fastened the ball to the pin of the head-rest by m 
rivet driven through a hole previously drilled through 
and into the pin of the head-rest. He had previously 
dering the two together. Neither method proved very 
tory and chair parts were being returned from all part 
world because of this seemingly slight defect which was, 
a serious one from the dentist’s point of view. 
that some means be found to correct this. 


It was in 


The manufacturer finally decided to try brasing the bal 
pin. This operation at first proved unsuccessful, but, being 
vinced that it promised the only possible solution of the diff 
the manufacturer called in a sales engineer of the oxy-a 
equipment manufacturer, whose apparatus he was using { 
purposes. This engineer discovered that the manufacture: 
been trying to braze a cast iron ball to a head bracket con 
of cast steel. After explaining why this was impractical 
suggested that steel balls be used. 
were secured, and, after a few were brazed to the bracket 
were put into a vise and tested. The bracket was twisted 
shape without showing the least tendency to break th¢ 
connection. The superintendent then cut one of the joint 
found that the skelter had penetrated to nearly two-thirds « 
thickness of the ball and pin. The brazing operation re 
only about a minute and a half for each joint, as compare: 
fifteen to thirty minutes to the joint formerly required wher 
were soldered. 


Accordingly the ste 


MASTER BOILER MAKERS DISCUSS WELDING A! 
The subject of welding was discussed at the annual meet" 
of the Master Boiler Makers’ Association, held in the Hotel S 
man, Chicago, Wednesday, May 24th. Papers were read 
subjects “Oxy-Acetylene Welding” and “Electric Arc Weldi: 
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cous) MANGANESE STEEL 


WELDING RODS 


MANGANESE 12 to 15 Per Cent 


Build Up a TRUE MANGANESE STEEL Wearing Surface with ROL-MAN RODS on Worn Manganese and Carbon, 
Crossings, Frogs, Switches and Track-work. Crusher parts, Dredge-Bucket Lips, Sprocket and Gear Teeth, Rolls, etc. 


ROL-MAN MANGANESE for MAXIMUM WEAR 


Standard Sizes and Lengths—Coated or Bare Samples on Request 
MANGANESE STEEL FORGE CO. PHILADELPHIA, PA. 


Classified Ads 
eet tast cs sme SALLWELD & 
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For Electric Welding For Gas Welding 























jobs Wanted—4 lines free. 
Other Ads—$1.00 per line, minimum 4 lines. AS BE STOS PAPER 


Counted 8 words to line. Add 6 words for keyed address. 





Trade Mark 





In rolls 36 inches wide weighing approximately 100 
“ pounds each. 





Foreman Wanted—For large welding shop in Northwestern SLOWS UP COOLING PROCESS 
Pensylvania, operating both electric and gas welders. Also No obnoxious or injurious fumes. 
want layer-outs and fitters. Write stating age, experience and KEEPS DIRT OUT OF WELD. 


salary expected. Address 47, care The Welding Engineer Manufactured by 


se ane SALL MOUNTAIN COMPANY 








Position Wanted—Arc welder having five years experience 140 Se. ee Secuiiian om il. 
and ability to handle all classes of work either production or . 7 
repair, wishes position. Address 43, care the Welding 
Engineer. 








Business Opportunity—Responsible Pe desire to hear ‘“‘The Best of Everything for 


from a good electric welder who has some capital to invest 


and desires to go into business. Excellent proposition and a the Welder” 
good location. Address 44, care the Welding Engineer. 
EQUIPMENT and SUPPLIES 





Position Wanted—Electric welder having 6 years experi- 


ence on tank and pressure vessels, as well as repairs of all Distributors of 
kinds, desires position. Address 45, care the Welding Canadian Carbide Free-Flo and Swedox Rods 
Engineer. 





— THE THOMAS B. MORRIS COMPANY 


Position Wanted—Electric welder, 32 years of age, married, 2101 Western Avenue, Cincinnati, Ohio 








having five years’ experience, desires position. Licensed loco- 
motive marine steam boiler and general repair man. Has a Write for monthly price sheet 
fair knowledge of oxy-acetylene welding. Two and one-half 
years on last position, and able to furnish the best of refer- 





DAVIS-BOURNONVILLE COMPANY 
was merged with 
’ AIR REDUCTION SALES COMPANY 
on March 17, 1922 


The Oxyacetylene Welding and Cut ucts 
formerly manufactured by Davis-Bournonviile Co. 


are now made and sold by Air Reduction Sales Co. 
1RcO under the trade name of “Airco-Davis-Bournonville” 
= or “Airco-D-B.” 

(See advertisement of Air Reduction Sales Co.) 


ence, Location no preference. Address 46, care The Weld- 
ing Engineer. 











No, 10-A “FEDERAL” ELECTRIC BUTT WELDER; capacity 
14" square solid steel; complete with three sets of dies, 
one being for round stock. This is a brand new machine. 


No. 10-A-6 “THOMSON” ELECTRIC BUTT WELDER; 
capacity 34” square solid steel; complete with one set of 
dies, This is a used machine, but in perfect shape. 


Beth im stock San Francisco, Cal. B O O K Ss O N WwW E L. D I N G 


PRICE—From $500 to $800 under regular price. Write for list of books on welding. 


If it’s in print we have it. 
STANDARD SUPPLY COMPANY, GINEER 
15 Spear Street, San Francisco, Cal. 608 suas ~ CHICAGO, ILL 
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The arrows point to 

coats = the current 

eases pressure. 
of drill bits, ot ree control in 

Sccotectate 

tools, patents for which have 

Our booklet, “WOD. 

Send for your copy TODAY. 








} “WODACK” Portable Electric Drills and Grinders with Automatic Stop Switch 
pre Fate ag Drege ag Fy Beye = 
It prevents eaodiane ar og of the ee of power, breakage 

of the S AUTOMATIC 8 STOP CONTROL i; ae 


ELECTRIC’ D RIL. FACTS” is now ready for distribution. 


Manufactured by Wodack Electric Tool Corporation, 43 S. Jefferson St., Chicago, Illinois 
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instructions on making tools and applying EVER STA 
EVER STAY METAL 
® ., 2 {38@ 6). Serre ee 

EVER STAY SOD LOOM, for Aluminum...... 


TT eee eee eee ee eee eee) 


ATTENTION, WELDERS 


Bi by the EVER STAY PROCESS. 


Make big money repairing Scored Cylinders and Cracked Water 
Y METAL with an initial order of EVER STAY METAL AND FL) 





\40 8 Dearborn 81.” Ghleage EVER STAY SALES COMPANY 
Eastern 


1501 Jackson Street, OMAHA, NEBRASKA 


We GIVE you co 
FLUX. 


..$2.75 Per Pound 
. 1.00 Per Bottle 


This metal sold on Money Back 
2.75 Per Pound ‘tee. 


All orders shipped ¢. 0. I 
ceders shipped less than two pou 


Prices F. 0. B. Omaha, Nebr 
wanted in every city. 








Current Weldinz Literature 


THE WELDING ENCYCLOPEDIA, SECOND EDITION—Edited 


by L. B. Mackenzie and H. 8S. Card. A reference book on the 
theory, practice and application of the four autogenous welding 
processes. The first half of this book consists of a dictionary of all 
words, terms and trade names used in the welding industry. In- 
cluded in this arrangement are instructions for welding eperations 
on the most common types of repair work and production work, 
descriptions of the modern methods of testing welds, specifications 
for welding rods and wires for all classes of work, and descriptions 
of the application of welding to the various industries, such as 
automobile repairing, refrigerating machinery, structural steel, etc. 
Following the Dictionary Section are separate chapters on Oxy- 
acetylene welding, Electric Arc welding, Electric Resistance welding 
and Thermit welding. Complete descriptions of each one of these 
processes are given, followed by general operating instructions and 
special instructions for the application of each process to every 
metal which can be welded by it. Separate chapters are included 
on the subjects of boiler welding, tank welding, pipe welding and 
rail joint welding. Another section is devoted to the rules and 
regulations enforced by Federal and State authorities and insurance 
companies, on the construction, installation in operation of welding 
equipment, and on their application to various structures. A special 
chapter deals with the heat treatment of steel, one of the most 
important metals which the welder handles. A collection of charts 
and tables shows the variety of methods of preparing joints for 
welding, gives information on the characteristics of all the. com- 
moner metals, shows how to tell the temperature of metals by a 
color chart, and also shows a color chart explaining the proper 
adjustment of the Oxy-Acetylene flame. The Catalogue Section at 
the end of the book describes and illustrates the standard lines of 
welding equipment and apparatus. 388 pages, 550 illustrations, 
flexible imitation leather, gilt edges, price $5.00. 


SOLDERING OF ALUMINUM, by J. A. Darby—If possible to 
repair or join aluminum parts by some other process than solder- 
ing, it is better to avoid the use of solder. If the parts must be 
soldered have the surfaces absolutely clean. Tin them in the 
regular way, use a good soldering flux and preferably a nickel 
soldering tool.—American Blacksmith, July. — 


ELECTRIC ARC WELDING IN COAL MINING, by E. Wana- 
maker—Three prime requisites for successful arc welding are 
proper equipment, and materials and requisite skill. Equipment 
must give heat application and heat control necessary and must 
be easily handled. Volt-ampere characteristic for arc welding cir- 
cuits should facilitate rapid variation of current and voltage in 
response to variation of are resistance. Skill is divided into 
engineering, supervisory and operating.—Coal Industry, June. 


IMPROVED METHOD OF THERMIT WELDING RAIL JOINTS 
—-Detailed description of the Thermit insert rail welding process 
with diagrams showing how the heat is supplied by the Thermit 
steel, and illustrations showing the appearance of the completed 
Thermit joints.—Autogene Metalbearbeitung, Dusseldrof, Germany, 
June. 


TESTS ON WELDED CYLINDERS, by E. A. Fessenden and 
L. J. Bradford.—In order to compare the methods of constructing 
eylinders for handling anhydrous ammonia, four types of con- 
struction were tested, namely: Flange-steel shell, acetylene- 


welded longitudinal seam, concave heads forge welded to shell; 
seamless-pipe shell, convex head acetylene welded to shell; seam- 
concave heads forge welded to shell; and flange- 
seam, convex 


less-pipe shell, 


steel shell, acetylene-welded longitudinal heads 


acetylene welded to shell. This paper describes the 
conducting the tests, presents the data obtained, and 
the results. 

The authors conclude that vessels having forge-welded 


the least reliable and that burnt steel is often present in 

Also that the principal defects in acetylene welds are t} 
granular structure and the occasional porous spots and 
that develop with high pressures and the poor adhesio; 
welding material to the original plate. Reasonable practi 
edies for these defects are given.—Mechanical 
tember 


Engineerir 


WELDING CAST IRON, by A. S. Kinsey Examinatio 
finished weld may reveal defects due to (a) use 
(b) improper manipulation of the rod (c) 
ment (d) improper cooling. 
an iron casting. 


of too m 
improper flam< 
Description of the 
Chemical nature of cast iron. 


process of 
Various et 


cast iron and their uses.—-Railway Mechanical Engineer 
tember. 
OXY-ACETYLENE WELDING RODS, by J. R. Dawsor 


tion of the welding rod. General considerations in th« 
of welding rods. Welding rod materials and 
Inspection and tests of rods, 
examination.—Industrial 


their con 
Physical tests of welds. Micr 
Gases, London, June. 

USING THE FORGE AS A PREHEATER IN GAS WELD 
by David Baxter.—How the country blacksmith can ha 


number of the simpler welding jobs by using the regular 
smith shop equipment to supplement the torch.—American |! 
smith, August. 

CONTRACTION IN TUBE WELDING, by Marce! 


Methods of avoiding the contraction effects by preparing th: 
so that the welding operation draws them in to the desired 
—Acetylene Journal, September. 


A LITTLE METALLOGRAPBY.—Setting up the 
taking microphotographs of metals, with specimens to in 
what conclusions may be drawn from them.-——-Revue de la Sor 
Autogene, Paris, July-August. 


THE PRESERVATION OF ACETYLENE APPARATUS 
Richardson.—The selection of paints, varnishes and prot: 
coatings for exterior and universal parts of acetylene appar 
parts in contact with moist and impure gas, 
vessels, carbide trays, 
don, August. 


apparat 


interior of pu! 
etc.—Acetylene and Welding Journa 


In a paper on Turbine Gearing, read before the Liverp 
gineering Society, S. B. Freeman explains that there hav: 
attempts to harden the materials from which gears ar: 
Grinding to correct.deformations caused in hardening is the pe: 
alty. Since helical wheels cannot conveniently be ground 
straight spur tooth must be adopted. Large wheels cann 
ground at all by reason of technical difficulties. Methods of |! 
ening the teeth locally by oxyacetylene or electric arc heating 
rapid quenching are also being tried. The most common de! 
so far experienced in forged steel have been inadequate heat 
ment and slag inclusions —The Engineer. 

The Annual Convention of the International Acetylene \- 
ciation will be held this year at Chicago, October 25th, 26th 
27th. It is expected that complete details will be ready for pu 
ation in the next issue. 
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‘CESCO HELMET 


Door hinged at arrow, all helmets are fitted with 


Essentialite Lenses 





MEMBERSHIP 
- IN THE | 
AMERICAN WELDING SOCIETY 
IS TESTIMONY 
OF YOUR INTEREST IN 
WELDING 





SEND YOUR REQUEST FOR 
APPLICATION BLANK TO 





Style “P”’ VA 
American Welding Society / 
33 West Thirty-Ninth Street Sold by All the Leading Jobbers of Equipment 


» - ‘ Manufactured by 
New York, N.Y. CHICAGO EYE SHIELD CO. 


2300 WARREN AVE., CHICAGO, ILL. 


























{Superior Oxy-Acetylene Machine Company 


-... Manufacturers of 
, Welding and Cutting Apparatus, Torches, Regulators, Gauges, Lead Burning and Carbon Burning Out- 
, fits, Acetylene Generaters. Welding Supplies of Every Description. 

No. 2 Superior Welding and Carbon burning outfit ———} of: 














1 Superior Type “‘B’’ Welding Torch, passed upon by 1 Length of 5-ply Oxygen Hose, 12% ft..........- oo eS 1.50 
the Underwriters. This Torch is heavily nickel- 1 Length of 5-ply Aaa — Saat! bit Wall bod dia wre 1.50 
plated, with meta! handle, equipped with 7 two- 1 Hose Clamps ... ctoe cnteshines wae 
piece copper Welding Tips. No. 1 tip can be used 1 Pair Welding Gogzles. ooccnenevaieseenebbans neues 56 
for Radiator Work. This Torch is a Non-Flash 1 ae Book ......cccccdssdsaeepeeseeerasanes, S00 
Torch and will not flash out under any ordinary 1 Adapter : 1.50 
SENON, .. . oo cbs cswedbetebe ceéveceunsaens $16.00 8 Cast Iron Rods “1 Pound’ Cast Iron Flux | 
S Cae seating . Cordis. .2.cecsctvcccesedeccbece’ 1.50 3 Brass Rods 1 Pound Brass Flux 3.00 
Sn tn. Sain. . i... cede caseanes bonnes éean 50 3 a pote 1 Pound Aluminum Flux {== 
1 No. 30 Safety Front Oxygen Regulator with one 10 Steel R: 
3,000-Ib, Gauge, registering cu. ft. and one 300-Ib. Price of outht No. 2. 
NN aa ck «oie sec ube 60d daWiites shuebh rules 24.00 Cutting Tip can be furnished for ‘above ‘Outfit’ to cut 
1 No. 35 Acetylene Regulator, equipped with one 300- steel up to 2 in. in thickness.......-...00-s0++- 5.00 . 
Ib. Gauge and one 50-lb. Gauge........-ceess«s 18.00 Packed in carrying case, OXtTM..........-0-esseweeee 3.00 
No, 2 Superior Welding and Carbon Repair all makes of equipment, 
Burning Outfit, equipped with double WRITE FOR MONTHLY PRICE SHEET AND CATALOG is 
gauge regulators .............. $69.20 | Agents wanted in unoccupied territory. 4 
No. 1 Superior Welding and Carbon Superior Oxy-Acetylene Machine Co. 
' Burning Outfit, ——ve~ d with single teres 
gauge regulators ..... . $49.10 Hamilton, Ohio, U. S. A. E 
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Se pense aie eta are 


This Mark on Weld- 
ing or Cutting 
equipment insures 
efficiency, long life 
and satisfaction. 


Welding Plants, Cut- 
ting Apparatus, Lead 
Burning Outfits, Acet- 
ylene Generators, 
Welder’s Accessories. 











SEND FOR CATALOG 








UNITED STATES WELDING CO., Inc. 





MINNEAPOLIS, MINN., U.S.A 
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Columbia 
Round Welding Carbons 
Welding Carbon Plates 


Welding Carbon Paste 
Welding Carbon Flour 


Our welding carbon products 
are desi especially 
for weiding operations 


NATIONAL CARBON CO., Inc. 


Cleveland, Ohio San Francisco, Calif. 








THE BUCKEYE WELDING & SUPPLY CO. 


Crescent Welding Rod 


Weldinsp—R EGO -cutting 


Equipment 
Welding Supplies Solder-Babbitt 
1544-52 W. 6th St. CLEVELAND, 0. 


Price List on Request 

















ENGINEER 


CAST IRON ROD: 


MADE FROM PIG IRON 
(NO SCRAP USED) 


Approximating 


3.00 %—in Silicon (Result: A soft weld) 
-60%—in Phosphorus (Result: Fluidity ) 
.02%—in Sulphur (Result: A clean weld) 


Our Rods the Best by Test. Also Rods, Wires . 
Fluxes for Welding All Other Metals 


Prices on Application 


Bierman- Everett Foundry Co. 
133-153 So. 20th St., Irvington, N. J. 








Specify— 
“MOREY” 


A Moisture Proof Aluminum Flux 
Stable, Economical, Marvelous 


MOREY FLUX & CHEMICAL Co. 
U.S.A 


Inc. 1915 


Parkesburg, Penna. 
Est. 1912 








QUASI-ARC SYSTEM 


We Manufacture: 
A. C. & D. C. Welding Sets 
Also Weldtrodes for 


Mild Steel 
High Carbon 
Manganese 
Cast Iron 


L. W. 110 V. WELDER Gives Machinable Weld 


QUASI-ARC WELDTRODE CO., INC. 
Peekskill, New York ' 





TYPE M6 
¥% H. P. MOTOR 


GRIND Those 
Welds 


With 


STRAND 
Flexible Shaft Grinders 
Thousands in Use 


N. A. Strand Co. 


CHICAGO 
THE ELECTRICAL BLDG 
625 W. Jackson Blvd. 








WELDING ROD HOLDERS 


FOR THE OXYACETYLENE WELDER 
75 CENTS EACH, 3 FOR $2.00 
Dealers Price on Application 


C.SORENSEN iieideri iiners 











| a wi iine OU 


op a ACET . 

















OXYGEN HYDROGEN 
SEAMLESS STEEL CYLINDERS 
I. C. C. SPECIFICATIONS 


WM. WHARTON JR. & CO., INC. 


30 Church Street NEW YORK CITY 














Machine that can be taken to the work, We will do immovablé« 
jobs anywhere in the =a Do you know any? Write for our 
plan to show you b: ano. rform 

LDING CO. 


Ge 
Tee Wa averly’ 7803-7808 Newark, N. J. 





152-158 Jeliff Ave. 











se! 










ember. 1922 


ACETYLENE 
FROM CAKES 


> GAS OUTLET r) GAS OUTLET 
| 











Uniform Gas Pressure, Automatic Feed, and 
Absolute Safety—under all conditions 


The Carbic portable low pressure acetylene generator is perfectly safe under 
all conditions. 


Notice the diajram—the water touches only the bottom of the lowest cake. 
When the valve is closed the }enerated gas slowly forces the water down 
and away from the cake, and jas making absolutely stops. Open the 
valve, the water rises to the bottom of the cake and Seneration bepins. 


Gas pressure can never exceed 1 lb. per sq. in. Listed as Standard by Fire 
Underwriters Laboratories. 


The Carbic Cake and the Carbic System are safe, trouble-proof and economical. ‘ 


Hundreds are usin}, the Carbic System for their oxy-acetylene welding, and cuttin}, work. 
May we tell you more about this method? A post card will bring catalog, and complete information. 


The Carbic line is complete, including Zenerators, torches, 
regulators, and all other necessary apparatus and supplies 


Carbic Manufacturin3, Company 


Duluth, Minnesota 


—- Sales Offices: — 


CHICAGO 565 .W. Washi 
NEW YORK, 141 Centre Street BOSTON, 27 School Street 5 ashington Street 


Representatives and Stocks in ail Principal Cities 


Carbic Cakes save money, time and patience, and yield a purer as. 


3 = 
| , Be 
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Trade Mark 


SS 





A ONE BRAND, HIGHEST QUALITY 


CALCIUM CARBIDE 


The trade name Carbolite has represented 


our product continuously for many years. 
Its appearance on each package is a guarantee of its ex- 


cellence and a protection to our customers. 
Carbolite is carefully manufactured from 


best grade raw materials insuring at all 


times a superior quality, both in purity and gas yield. Our 
modern screening and inspection system also makes certain 


can be supplied promptly from warehouse stocks. 


Packed only in 
Yellow Containers 


American Carbolite Sales Company 


General Offices 
DULUTH, MINN. 


WAREHOUSES IN ALL CENTRAL STATES 


a thoroughly clean product, uniform in size. 
Carbolite is made in all standard sizes and 





ee vtvevTgeore 





